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J fAj^^* 1 



ii-Jb 






j^tUfi Jfl-^n diui J^a wU^>rt /j^jSjJI 
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W. 



■ Ti - loV- \ :a.jj 



war <s-^\j*^-\<vi< ^ -a* i^-Ji^yJt*^ 1 
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\\ ix ,S rtj,S,t,t 

(jrij'aJ" tg. lui'tll i^J — aJI ■ ( _j ; jj_)_j-II i ■■ n • »V I j t _ > ^-i\ , .._t Q 11 CjL— jj "i mo 
i t jnj'sl"ill ^jL*-» tdVjJ-llj i_un*ill <<Jjlil d ■•■■'■II <,_i ml'i'll <> 2ilfrLuaa.VI 
i^njjlnll. JjjijjJI <i_il_>3JVI <J-olxj i C "nfi" II vliLuiLS <<Lj£j_U <l_C.j_ill 
i JirTniMi Sjjtjj < (Z) <J>Li*J.I ia-J*^' 3 !"»*•» ' (Z) <JjLi*il <a»jjJI 

.ia^pio olp.l_>J5j f-^-b- '(jtjjL" « Chebyshev 
o\ :^La^(\ £uUU :^JUJ| Juaftll 

AIjjlII i^nhViH <JjjJI <<L^luJI dj'.lj.h.ll d'._..l l ,<Jl_ala.VI CiLiiaJI 

<<LjJLaaauVI j^i. ol'i_i«ll <«tj«iUII ol'ijull umli" s.J£. uuaj i<_iiikJI 

«4*mll ,t~»-> <<UJ JJ cJI <ja£. •'"«• ~~ II 4)u<JI joiiJuiiiJI)) '"' >■ ~3ll d' f ..|| 
•■I* ■■ •• *» .■ *^ M „ 

.<a.jli/> oIpI_>5j f-a.l>o 

4j>loJ (<Luj|jjJI « n"l-% « Jajjjjll (_>03jiJI jl ■"■~ I <■( "I ■- — .yi (ji>j^_Aj| 

S^jjS(n) (jjSS Ljic (u) _j tikHI ,j%>iJI jLii.1 <<Ly£>Li «. <_jl q,:..1I 

f^sJ\ Zjik+a (n) ^jSa Ljic. (u) _j 4 flU'iU O ojj-ii\ jl„.u-Vl --~~ II 

CtJ-U* 'uyL" itijl. ii i -% , 1 1 Cil ln M^ -llI jLjii.1 i_aiLla.l < <L5jJI >j ' -> 
to ^ii\ jLGiJ , (r) i=Uyyi V L^ .jla^Vlj jLLuyi Jli ..LLysN 
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->y>A.\ 



\y^ :^JAU,t,l^tC, ^yajjlHtj CttjULlVI r^oalaJI J<njll 

iTitrjJioil (Chi Square) ^l^ «jjj>jLli.l <Lr <ujiVI t^uLsJI _£jL*jj jLili.1 

UuuHl oljl m*v!j ^jujjULy < 'jiij "ill J. ,nl %.nj ija\—uji\ 6_j5 ( «llaTii nil 

i(jLa^vjuji -IsLjjI J^Lxa i Wald Wolfowitz JjjjIJ^ jJjj jLlilj i^^juj^iJI 
Ken- Jl jjjilTaujjjLli.1 >^AaJI ^Ulll oLjLu *-o (rn) 3,1 jr.." ml < (rn) 

■ Sjl"-» n Cj\f-\jlj A-a.ljji i ( jjjLajj i dall 

>oo : 3. fliala Jjlja. 

^oV oLaJI jwUjI Jjj^ .1 

^A ^lj.jt-,11 ^'i-t Ul JJj-uI jLlla .2 

\V " (t) J-UJLI giXP .3 

^*^^ (x 2 ) j-uii ^ a 

Ut LUjVI JoIa-o^ .5 

\*\f (R) JJjuJJ JL^I i^SJI .6 

\"\o oKlhmt.1 ia^lS 

WV jjjLaUl -abL^I 

^A^ ot^n^ti MS 

\Ar <*ii "£Jl 

: &ul nit Jl ^n.Vl 

VV ^1 17 J gjljSHi gJ.ML vJiSpJI JULfl^ o^c .1 

VA tfjIjSUI £jJll .2 

iV oljjio eliot 9 _l ^jljSlJI ^LiiL caL>UJI j^a.1 o^u^ -3 

£ £ ^jljSlJI jJjAILj ^jloLsiJI jj?.t o^y^ ■■* 

^ 25 (^jLjij <jjjIj J y- iua n U i i ij" 1 i ^i^ijUI I *jJjaJI .5 

o Y ^ -"^ '■ -LujjjjII 

Jx. 3,2,1 t5jL»il i_iljaj>M cil^a.jj-aljj> Jl^iy lj*^ 1 fcW^ 1 - 7 

OY* ,-jl in-tll In i infi 1 1 (^j'tl^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



_Jji>dl 



oo ^jLojJI jjjj-o j-jjjjJI .8 

V* d./*.lj.».«ll d_.S.UI| j'.j.II ^- d.,..l"H d\„<ll ^i.Ajl J<Li. .9 

jyiji\ JJaJI ,1c. (ilia i^JiVJiull f n"i-%l (^__ > kjJI ^jljSSJI JJJiJpJI -10 

h\ SjUil ^siu 

■Utu'ilb SjLjJ.1 ■ -"^11 JJ-C U i .ijj I, i oljiull igjlj *s"ll «-jjjill . I I 

A^ ( ji.)_ii'itiill jj_xJ 

^i X JaU-JJ CiLu*il tfjlj£UI fcyj^l - 12 

^o oLiuJi tjxp j (z) <yL*ii ^.UjJi jy^ .13 

\V ^^uLH ^iaJJLI S.ta.j .14 

W " uJlklKt)^ .15 

\ • *l CiljjaJI £jjjj .16 

l |fl uj-.*"* "'* '"^" ^ ^ "'^'L'.' J 1 * tsS"* ' •■* , Lf**'»^ ji ■"**" J^-" .17 

ll"\ ^y «*■« |> ' J5M « II — ■ ■~j^ ..-■L .i**!! j \ .^.~.*i l J^." .18 

1 1 V il^ijil J=>LjJ)l A J£ rcj^yj i Cilyij'i nil jLjSuil JSLiiu . 19 

\ W <l"ti»U jJl d'ijn.11 >c-faqjp ij\ iTtj'il J£tiu .20 

^ VV Chi-Square ^l£ ^j^o £jjj3 ,21 

:Jjlj 



Yo oliLJI J^oljLilkljiuL-^Vl^uUJll .1 

YM oLj5vII ■'■l_'"«« vTjLjLiJ .2 

V0 .?UVUI olj^.nll iJlSjIJI -Ullj Jjgljt Jj^a- .3 

V^ l _i3pJI -ULSj jjjcIjj JjAsJ ^jljSlJI £jji<pJI .4 

Y"l *jJ3| 17—1 iJujlll LLij jljx-Ij^i Jjaa. .5 

H joisinJasjiiiLiiJ^jijiLii^yjiJi .6 

i ic^y £.->*■" ^ *J*' J ^' r '"'»ll J Jj>-» .7 

• ailjai^j.li) ^JajII QdULxJI JJt .8 

*\ Y .j.-ull j-uijj cjL"u*.II .-. Ij'.S'i LUil .9 

Vl <Uj £o l l t^j j^'i i nn j Q^aj ^'ft 'f-llj [Ji - i -^m iSQO t 2>£ CiLiLu .10 

^o SjUil i_u£JI jjt ty-p -11 

^*\ oi-jy^* Jl 0"^^ idUiH £_>i»t io jc ciIjLj .12 

\\^ uJ-**"'" J| u"*.' s ^.' ■"■* .'"^ 'j'1 1fl o* ^* -7 - "•**' 1 .'; .13 

^Yo x,y Oi^*^ 1 J' u-^ iaj<JUll ^c ^.UU .14 

\X"\ (iA^ /j^) U"*'?^ '■;'■'■"*»■ c^jjjjilijiil <JjAa> .15 
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j^i (Jp JIpLJ ^^i t °j?*^y ^^ *4 j^* \5j t t _ s *JL»«Jl d->«Jl aJU^p J-ic 
jLs-Vl ,y*j& ijj t^TjLLo olitA* Lf**-£ ,_^l olJb-Vl Jc-Li? ijLS" iilj^lj 
Oj><JI iJU* (UiiJj tlj ik-sJil SiJl ru> <-a ; &Jl jJp Lj-*j <jJI (U*JL; LiJii 

(, \j> iuuljjj ojLx>J,l oLjLJI iuJ iJUsOj aL5j jl; oJLA oLS\L*j ^ajl .^•axj 
sUat>- jI *JLp ja -i AJ ^ i. <L»iIjJl)I f-i^y JL>J>I (J C-jJb>- Jul i&LJl CjljjJaxJU 

Jjv»jJJ U^Ui*J <JiSj i^oi^ll oULJJ cu»«Jl aJL*p (t-Ja^i i»JLi«i-J.I ^laUII 

. iJUi «jLJ J| 

<-[/tf»-j tjji-jjX^JJ "U^al ~ja \^S ^>"j^ <]■£■ iO»>«JI «■! »sf-| V*^ **yw Jbty 
oljUp'y dUij i ^sAsa-^dl ^y <*-*£*■ u^ j^ oL.jLJ.1 ^JL^-Ij L_i^ijVl 
4«ui t j\*»^ll jjJj <. ^oJUJt li^xJI ^LaI* (Jjp i-ijCJ jl (_$jj iv*Jl jVy . S^-iS 1 

A>-\JJ ^ oLli jjJl oIJLajcJIj clUJl J CoJb- jdl S^a-SCJI Cjljjladl Col 
•_pJ LJ tivsl>- i^f Oli oL-^jjil -yi is^f aLJ J| t ioJiiVl dLUJj i jv^fcliil 

il£| Jp JaSi l-/»li ,j-J t. L^jj" .Aixl^^y 4jL>*-*i,l oUJLxll (juL» *Ua*>>d5 (j^^il 

Lfc^ijj Lfro^Jj oL»ji*il dJUu JJ^ J| dJUi (5Ji*xj Jj t cjL»j1*1I OlSCa JbJ^j 
cj^liilj Oj>«Jl J5li Jb^-U SjPjf J i^ olojULl Jijco jV . jlj^JlI «JUJ 

tOliill 3jL>-| {j> j£2 I* li| tAJLfr 0J-U5J JjjJl I -if; (*j>^i 01 t _5~^ll /^J^-iJ 
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4 aJjLa \ Y 

r-Uj^l II* ^ Kw> jjJI ti^Jl «aL1I f&uj tiwuL-^l *-j">Uil J* i-JycJlj 

ol»Jb^ (vjJLSj Jp I_/uS' t _ 5 ~Sll JIpLJ iinJl olel J >-'yi olft AJyw <j| . c5^5^Jl 
4>-jJbj _ J-^aj ji /*** a ***i V -^"^J ' *i-ki" j*^Tj * oJjLs jiSTj 4 iJjIj-JL* CjI— «jlvo 

_ A*-i _ ^^-x^ll of : ^jf t ( _ 5 ^s3.l jjx 1 oij>-\ otM\ ^y- ' ^ <J1 **^l 

j-«Vl y>j) Lg-J^ (^o^j jpl i~«-JAJL! J-*aif oUji^a oL>jl>- *jJjjJ >ii!ij t^^il 
J OiSjLiil uj~£ll -sXo <l>f ,y ^jJIj aJ? : ^lij * (JJi j*j ^tiL-* i5 JJI 
aJ «iyj jxJI IJla of VI \j»^>\yj> jC*j jJ>\^-\ oijJl J iwJUJl ^UjVI pij^ 
i£be» i£*Jl AijLiil el* 0j& -% t J^^' VO^' <J *-y*"^ ^-J^ ' S^LjJl 

. oUjJUllj ol~£ll JU1 i~~Jjl ikiiVb 

cj^b>»j jJbJo cjL-Ij^j iUxjf J Ov^*—^ j»+-*JI Ij-^r ^ ui~^ °i 
i^jjdl ol~Sll j-f Jp Oj*jLaJI Oj~^3.I x£ of y&> Xvx-^j (j-Ji tt5 y-f 

cjL^II J Ojjj^ll Jbr ^»J . (%-rl**=>«i Vrj^j^b 'VWb iloUaaNlj 

ONUII J iSjLiil <uU ^ tAf-LLo Oj^li J j^— if tiva-^llj v^lSVl 
■ -. 1,^,^4 .-11 jUpI J cl^Jl Ojk^I «^l 0L—4JJ 4-S>Jl «k-iJVlj iw.ljjJl 

U>- c-^w>f «. aJU»>-)/I oULJl Of - oLojJUJJ aJ^l^oJS' _ LS ?&\ ^^ 
coLjjjJIj ^iS3U t l4« J*Lo ^Jl oNL^UJ ^^1 c Lo)ll -,>. L.U 
J^Vl SjbiS" ciii^ll UjAl oNuljJ oL.jl-11 jiU^ ^ i5>Vl JlS^iVlj 
. v53l oL-ljJdl J! 0j& U v^ 1 c^~^f ■ 1 v-UJl pUl jf c £1^1 ,Opj 
c A-^i^Jl oL;UI ** J-UJl v-J iij-^. Oi^ 1 - 1 J* ( * ::>i;:j . 'j-^* 1 " j^b Jj 
. U. (Jwj5-Uj JvSa> m 5' jf t CjL»ji*UJ IjXyflL* ^tf.^i *b*- 1 (jl*^ ui^ 5 -^ 
uiyj jJl oUUl Jl>^ i^ULl oUlyr.)ll LK a* i i-ljJb ^bS3l II* ^ dUll 

oli i5>-Vl oVUllj coL^ll pip JU J ^^iJl £&NI ^b^f i—lja 
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\r 



4 «JJL« 



J^ ajjJb /.UU ( _ J j^ll oJLpL-. j SjbVl Vf ^jl ^^J <• 'J 1 - 5 )' 1 ^ J £^ 
i^l ii»b uijUil dll; OU tSJbjj.- ojUi J-^j-dl J[ -sj-2j <^>JI OLS" bjj 
Jp i^^l jf jjju l-Lftj c oL^jlfco olJ-s-jS' toL«jLJ.I j-flj-y oLoyUll 

y> djU>oVl v-iJLA 01 . SJUJ^I 4-JUJl SjbtAJ ij-LxVl SJLpUJI -Laj t oLojLdl 

c oU^Vl -y. i>-/oJ.I (oUjLJl) oUUl Si^>- :>.a£j <. J-^sVl jlyJl il£l Jp 
i~-LJl -u^JiJl £jjj>\ JSj . 4JLa>-Vl o}LL>«Jl ,y» SJUiJ.1 t-ijUil Jjy* ■jp 
. i~£ll oUjoM j^c-ij y^k Jl s^jULJ £*iUl J iJj-J.1 vtL-xJVI oL— jll 

jt-frPi)) jL«^ ^J ^ t (^pLaaVl fllaiJl *-pJJ J oLlSCll jjJ jJiLxJ 4-J**~^j 
LaJL^ jJI SJULilj j^pjJI -jp jwdJ c OUS3.I ojbl Jb£ J '"Laisser Faire Oji^i; 
fju. jf La ^Ju ^j t **i>JlL; Vr&V 1 o^UJil J JLo jjJb ^LiU oL^ll 
(to?- Jp i^?v. jj fjL« y. Jj _ liki _ oLf^ll f-Lk-i) (j^l^- «4_aL*Jl iJjJ^J.1)) 
L^up^jj Aj^Uai'i'^l o^Swll (h><&- jf <*— ^ i^JjJl J -k>*j . «^»i?J,l J oL^ojil 
JJ -y ASjyw -y>J i otAS^Lo o^kj 4 OjIjJI J o J>-f c oL£ll C-p-lj ^1 
_plj£Jl iiiSCj ^Uijlj oUjlxil Lpjf iiiSJ fLiyL ji«i? o!A5li-« t JUJ.I I la> J 
JjlJLy i jl^-jJUl l2^oi\ CjIjjL jl*:: t^^f o!jL_5^. oj^j 1,5 . iU^il 
t U J_jJJ-l iUj J jS jji L5 JUJI d->JJ 015" SJbap ili*V po^ ur*J <• oUyUll 

lJJ^IJ^ J a JpL>. JLi - Uajf - Jj c«i«L*Jl iJjJ^il)) f J^ Ojow? Jp iaS* (j-J 

juidl iLUl t^L^il ob>Jil-l J y^l\ (jwjhJijiyj t oLxSCJJ ^g-^l (>$il 



. [OLf-^ll ] JjjLij U I^UiJ jxVl (U ilju jf : ti*i t^/ jJk^w _,*} (1) 
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«_jL^Vlj olj^dl J5 j£Sj . « -jjJLiuJ.1 oU-U-j oUjLdl j^Uw i*^ J ^\ jdl 

. v^b V^ 1 o^LUxil Jp yL-Vl 

aL«J| J oLi^ll ajJla Siljj Jp oIJIpL-j jLu-LiI j^U ilL* ioLJU-I Jj 
«k*«-xj LiJJ jul o!>\5s-iiLi Jjlo Jjiil J^Ul ; ^<i.vJ»jj dyxJl ^Ijsrl <j L. to jj-k 
jUI J-«UJlj . U-jJj^ScJIj oVUaj'Vl oLxflJ Jlf J via* ^11 ifujj\ oljjkJLl 

(j^SCll ilJLc-F j ^»i«il Jbljxll (JIjwj t^jS Jj^i iJUftj . ioUas-^l CjULJI 
t (^UaI* JS"U^ J*- J (^jjj ^jU^Ij t ^il jkjIIp -j^i Jp jj jpUJI uiUjll 

jlk; \j&z f^* 1 ^. Jp iojU cJlS" lii Ni l^ Jc^u y iUoVl gJli d)L >_jjUdt 

J «Ju>Jl J-dl> 1 (*j^all IJl* Jp bbu-l . ^^liJ ^L-if ^yi _ fo_II vi«>- -y _ 
Jjxi |^j t oi^»J.I j^aUII JlSLif Jb-f y tJiVl Jpjf i^jt: oLS" y iljJI 

jV^JbLijLj ^^ii 1— ivCJ jl C ^Uli OLftjJ ajJ*/» (J t Ji jUI LJ t^gOJ (. i-J^ i«<lji JJ 
; JUI j>Jl (Jp J-sdif «ijiaj tiJLil elft 4pLvtf> "J^Ujj cO-j^Jall AjjJa_^Jt 
f-lJi t_^i t dUi Ji>>^Jj c itiy^Jl £*LJ-I Jd ji» t>P »J/t«il *i*LaU jl~>-l jt^S: 

olAlyr^J jJjJI jLx>-VIj ^UJI OiA^I ^H" 1 ti* r^ 1 i^ 1 j^ 5 ^ 1 
ojj^b ^ *if JIj^o" 4 pJl (lip jJla>- i-lp Jp i*j f ii n$jt-\ kh ^^ 

oUI^^II of t lijL- l^ijjf ^*J . &i~~» ^L/^a^j *-aU» Jp ty^l <L^J\ -U^-j jl 
Jp JUiw jf tSJb^ *-j»Uy £y* y fa-j IjLw. 5-JjJl djjpJl ol^lyri aio" 
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\ A aJlia 

* f 

-l-~^ -^ LuSCf *^jp«j CjUI^>-[ jLs jUL| ^^JljJl Jj.v3.a.llj t JaLijJlj tiJ^Uiidlj 
(Jj . 4., ak' ..« 4ijiaj j*I^Jill U jjoj ij—djj t ,j^\i<Jl Lj^vixij /y> jjlaJj t Lu^Lia 

i Iu^aLL* jwy Jp t ^yLvip-Nl JJLs^Jlj d^Jl oLL" U jlpL*J JL>J.I I JL* 
4 L^L.a>-j cAfSlI J^f J^-Lp IJlaj . LA i^ldl ^tVl J \^y j* iUll *-*LLy 

AjI jJl JaLSJj . i±Jp«Jl JLif J jL^Luf jliJi <jJU<aJlj 4JL&J-I JP klj>«Jl JOy 

LujfcliojLs-'il *>-U-L) i-iljipVl «jjj«^ lAjl . »JJj«i» cii-^Jl IJla j>J JfoUaj^U 

o JA (t^LJl j j ,, ^tJ | «_ J>j J| L^>-1>- JLi)L»j t oL*«ljj 11 «.|j_j>-I Jj^Is /^p 

^*\A\j il jlJI i^. Uj^bj oL-lj jJt JUJbi Jp ju^JJ jj-^JI dUi toL-ljjdl 
l ^«J-«jI (j~>-lj ^-«i ol jj->>*; ii-»Jl ju j^Jl-JI ^Jp /^j-2j : Lfa'-Ljj . iJ^UbJl 
j^jcUll ^L-l Jp i>Jl oUIj^-VIj jQ»)ll J-SLiJ *x. of \>j!j tt -pl_OUl 

^-IjJI J JslyVl Jl iji (^^JbJl ^J-l f la»jL-l J J»l/yi J JUdl) .y^jil 
' (d^>JJ t^jJi; ^-L-f illx* jj£> Vf i_^xJ.I -y ^j) kl^JL i^lil-l USCiJl 
•^ jU^VL i ^^JbJl jj-l Jp ^JUII lI^JI iiUl ^ V n5j-^f i^U -j^ 
Jl jji Uajf li^j) ij^dl oLJLJl aIjl>«i^I J (3lj-J»i-<*yi J iii»J.I oUj_«il 
itjpxJl (_$^ jf n_*£j Jj tjj^*j 4jL* JJJ . (i»-i olij^j t.kJ£j»jJ> &\>*j\ 
0U n/^j^f V"^ i>°J • 4J^"J "^-^ ^Wj^J (^L^ J&>[ J - g-Ha-.X.Jll jJLaj _ 
oLajLui Lj^P *cUj jf ,j5Uj 4 : o. ; laail A-Alill -yi j^^l JlJ-i Jp SJLX*J,I lijptJl 
. a^AU«11 J-si*l (V-f^Jj 7*~0J>J "—^j^J oilp| JJ JjjJj L*JjJb oJLAj t oJUAa 

OpLj t|JJI ijjkll ».lidl ^jJiJl jLt^fl _ j^l j>- _ oLlSCll JLp JLfci 
(ju-X>il jjji^rviSJl J»-«jj . l-fr>-_/>ij ^SLsasOl JL>J.I IJl* iU.uifj ^iljpf jwil Jp 
oL^ll L ya^a^ oLS^Lu iiLcll ^IjiJlj oLJaJl jJjiaj J^ MfUJlj ,j&>\^\j 

jio" ^Jl j^ftlillj oLjkJl ,>«j^l ^1 ^ jp <±US J[ i»L»l i luL«jLJ.Ij 
*J j^-jj t oLojLJil *Ipj (. aji^\ JLpj t ijl—j^fl oLSjJLJl jLf J oLdjjJL; 
oliUi^lj o%>dl lyuu Jl VI ^ N ^Jl t SJbJO-lj SjSiil jl5i^| -^ JJU 
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4 'JJU> \*\ 

•^ SiUl-Vl - JUdl I JA J - Ojif^il *Jalw~i t ^jJidlj <_£j-naJI <U»L»f jj^iaj 

til ty^ ci^ ^ ^^J ' S^feLi! oL^-jiU iaLcil oL»ljjdl J j^kil j_*Jl 
l^Lk>u>j C-iLuljjJl jJULj «uli ,_^jy ^ya^ Oj^jf: vt->- t i*Ldl oLajU f-Lks 
Tulxj J >; W*j (t-^S d[ . CjLjJl*1I j£l/y oLxSlb i**UM Olj-Jl i_—-bJ Lgju^kij 

J& 4 Ju>JJ iLUill jl5oVl -y j^S" d)jj^ i^>-j Jl iPjj i oUjJUllj oL£II 

,_SJUj t ^'Uas-Nl J-l^Jlj t aUt^VI (JjJ U^-lj Uj-^A* J-^>u of J_*U 
LupIj Jiij . i_jIxSJ*I lift ^ iJUl Jj-^suJl j oUjUilj ol~£ll ^ytva^J IfT^jli 
oLk«-Jl! u^iUl ^aVl J^-l £» J»U=; jf olpj-^j-ll all. Luilj_«i«.l J^U- 
jjwU.as-1 lj)-^;.*aJ ftl^l J-A^ Of 4 lift L^»J <-»lJ-ftf <y (j-is iAjJ.L.jJI 

g A ;j .Tj 4 L.Ijl>j-.Ij Uj~S j-i^ll o'L^Nl oUiJL Up pIj-SJI i-kL^I 

Jp Oi^J I V"~L^ ^*>J\ ^^ <>" l/ J **Ai^JLI V^ 1 ^L^^Ja-sfllL. 

J* >i" J UUijjf jJl o^U*il JJ- 4;^j. 4 J**ll IAA oJlk. J~ i .^jUJI 
LjUdLl Vw^Jl *t-pLAl> 4_iLd.t i^L^Vl oLojLJ.1 4_~»^ of iv J— ^ 
, *Ua>/yi jJLp j>- J^JIj iolj-^l Oj^ oi- 3 - 51 ^> ^ i ^ L - ^V 1 

.^Vi lift 

ejj. Jp tii^j Cj^\>- ioj^f jf ij^l^f APj^»J. Sj s J.I. U( <a5UasLl Jj^j^ 

i .j^IL^Ll oJla tU^I J*-f ,>oj . d^>Jl ^l>f v- 1 ^ ^J^ 1 ^ ^'j^ 5 ^ 
Jp ^L-Vl J -JUiJ ^i lo -uJi oUl^l Jl JjVl j^aji J h4 \^>j* m 
. ^yaSUfl*- & *. Oji^ L. jf Olj^cu -^ aJjj^ U Jp »b 3l>Vl ^-i^J ftL ^i 

oUaiiLl ^^ ^L-^ *^ (^^ £*^ J* - W - Jj^ 1 J^ 11 ^>^ 
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»y 4 »JIao 



oNU- jaj\ j(>Vl & j>o* *u, ^^i J~U gSbj £>>l J »„ ^ - OLp-VI 
SjipU Jp Jq-^tuIxJI *-**: J-a^ Jj liilj" cjL^jw I^p diLj jJl ii^-Jl 

oUUl JJl^ ,y yi LUjJ ^Jl gSlsJI Jp 1^-lstJ ^ iSJU-l oIa Jt. Jj 

iiv? ^Sldl oIa aIW^I j5Jj ti-ljjJI £*y <Ju>Jl £*^f fc-p (jp UjJJ S/lyAI 

<y b££ jdl 2*U.lj JjUIj AJywj ^Lp J*- <^j& o\ <-*£ i aJI J-*aUj ii'AJl 

. o^L ,^-ljJJl >*^il J^-id cjLj*JI J* lSj^ <j^ oUljoJl gJUJ j^ajJ 

oU^I L. Jp Jbj .IajU^-I ^»I*Ij^L» ^M o-J ,a 'v^ 1 J- 1 " 31 tJ - ?L:j - 
»U>-)ll i-lja Ji cJ&l J-**Jl J **£ i jWIj JjVl J*«JI J^U 4 iij^ -^ 
< 3 » J,La-Vl .U^L iL^dil JL-L-Vl jt-aUI ^~ JaJoj i (2) ^Lsu-Vl 

^I^jcu- I UapL-jj t h^J i^ULl V^l ^ olj*idl 0^ ibUdl oLi^LJl 
^1 oLJdl J5 of t^S"JJ of ^1 *j-y c lrj-ij »i*Jl J 4-»J-^i~ll olj^Jdl 

plJLk^J t l^iJaJ ^-UL-J I* i 5jJJL.|j iJUiJL; i_i*2ll AiUl Jj-^iJl J C-^ijj' 
. L$*j?- 7*J*>\^°J 1-IjLjU-JIj jIjcj l^s I oil*" ^jji) <■ *-«jU«» J^l*-" 

£aU, jL* il i V^ 1 iJ* J u^ 1 cV^ 1 J G 9 -^ 1 «/^ 1 £H^' ,A * J - 

. i>«Jl LJjJiJ aJj J.I -^ t ( _ #r i 4iUs>l Jp (jjjali 

^Ua^-fj uijf53.l *t= LjLvis Jp oJU^--« ili«f t J-ojJI l>i* J^>" ,>• ^aJ 

s^jUJI 'j5C»i Jp- i J-^i J^ ilf. J Ir^b ^"^ OiJ 1 ^ ^^*i (*■* k-^^I 
*J Ji» c viUS Jp oj>U . Sj JaJl i-.ljjJl -^ <uJaJj t «fy 11 t t^jjAJl JtJaxJl ">« 



Inferential Satisfies (2) 
Inductive Statistics. (3) 
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4 iMj> \\ 

vl*>J l \ JU~w fl^Ml SjliU t J^JI J LaL>-> ^Jl jLSoVl pJB C)f J-& 
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oUyUllj oL&l oj"iUaJ *Ua^Vl ,^-ijJa i«-f« jsy il)l Jp A^jaJI oLwU-I 
~4l o\Sj . ijbVl fjl*Jlj Sjl^l oU5 jl pJLJl oLK J *U^VI SiL-f Jl 

<j Jj>- Jl O-pj jy-^l tUa^-Vl *(-pL» ,_y5L*j J* yvali; jj^il I J-* j j^-b-*-" 
Ji« J^-j jl IJlA . oL^Liilj CjL^II ^yu&Z- {y> i j .* ?Z* A\ oli-JaxJl ^ py (_51 

. L-LJ jjili IJLa 

J^ J j£>-Ul <b i>-lj (^JJl ^fJLJl £pJ^ lj^ Lolly oUa^a^Jl J£J loL>- 
(J As<i>iU ^1 Jp (^jwail JajL^ l J>- t iJL-j|j ij^l^lj A-lJaJj iu»«j : pi*Jl 
Jp- _ \j_Lo -jS^ 1 jl i^xs^^dl oljjjjJl J j-i^ti *^i />_>i*Jl * J-» ■>» ^>-\j J 
if U-l JLit J ol^Ulj oL^ll ^yi^j . *L«-Nl (JUJ iJjVl .^ilili - Jflll 

U^jf ^J t oJbJL>- iJjLc J| ijiS ,jJl vijpJl JLf J JaSfl (^ t «.Ua>-Vl Jl 

oLojUl A^rjJ (ir^l* ' SjjLyLdl y>ljii!l j~J& jjJl oULJl aI "w^i^l Jbf J 

4.0.gM tSf\j& *ijjyiAzj (J Lg."i.-iljJ /y> XJc^^j t OuLJI ply I it*"^ Lo JL>«1«^ J^j 

A^i^jLl jf 1 4^S3.I I4JI { y££ jJl aVI i~~-j^Jl) J-^if oL»yj«^ CjL»uL>- *jJiJ 

g-liVl ,>• U* l*>r o>w^f iJUa^V 1 ^^W 11 iV dJUij 4 o.J^ pis ^Ul 

. oLyJLil ^l^y oUsai -^ JLiJll l^. J.L0 ^Jl oVUil J 15^1 

l^ *-j»U1I is^y Jl t-jyf ^ Jj c v>'" ^y tlr^J (I ^>J' <J' *j^ "J^ "-r*"^ 
Jp is^b^ _ hLmop-VI JUf J oUtIL./>U 4j_^o l^b -^j ■ ^j-wdJl is^J J} 
jfjL^ lj*^« U-pi f»-*Lail { j^ju r-j-ij b^5i _ f.,jJciX\ oLyJbJilj cjL^o.1 t^JUs 
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U^-^J^ (V ■!■'«' 



t »LxSCJt ijjj ^l^uJifljii j OLujll L»j>- j' Jj^ai <L~>i- ^ i— jLiSoI Oj-&j 

t ^JaJl ,<>^-l C*^ oU-LJ,l Jj-l>-j c iolj-i*il |>lij Vl Jj^r (J-o.*a-"o J^^Uj 

Las JS ^>-f J •>djl c ^ Uajj <_jUS3I ij j Jij .Runs jL^-l J R J i^J-l ^l 

i*Jli, aa^JLJI Lojj JlJj . 'U ? Jb- 4-jwj ■»-*-$* ^-^L" ,>• V^ J^ ^^ 

J|_p- Olwu" U j>-j^ Q^ £» >->b£)1 J Oijj jdl 4JL»-Ml oL»«lk^UJ 

i-Ul ir-U-L y^ W/» ^;yJI ^r 5 ^ 1 Jl ^J ai **Jdl olt: 0j& if J*fc 
ol~sai J O^LJl Oiir^l ^ L "^J ' oLjUlj oL£ll cj^U i^U - aJI 

-^ilj »j$a« Jw»b J O^L- j£ A^>JI a A* jjSJ kiUAjj t oUjLdl j^ij-y 
. oL.jLJ.lj ol~SCll ^^l^J l^XJb'li tfJUj c ^SUas-Nl JA^Ij *U^II ^ 

J*U=il oLpj^jil a Ju* ^ly^l J^U ^jj ^5 <uf U^oi* J oUJjdl /■> L>j 
•^Y, ^L£JI «-ilJL»f ^ ^-J i[ iS-^LJI oLWJ ^jiUl ^Vl aJ-l ^ 

oUiJL oUjLdl ^U^fj Oir^b oUjUlj oU$ll y^t ^U-l j* ^iai.1 
. oUjLJ,lj oL^il ^^^ J lr=Ly>: ^ Ul Ji<^lj Uj-i pH\ i&*>>i\ 
LJI^-l L) ^-^l, Ofj cL^ Sij_^5ll ^ilJ^Vl i^j/Jl .A* Ji^ Of J^t 
J U^^s^J U Lj^J jl IJU-Lj i*Ua^t tft Oj-^ll Llj^lj c JjJU^Nl 

. JL__*AdJt *ljj J*b ' i-oUJl oUJaJl 
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j^ar j^Uf 



DESCRIPTIVE STATISTICS q^*0 tl^firff 
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DESCRIPTIVE STATISTICS 



t( yv>jJl 6l_vi>-Vl ^IJLicX^I JjJ* ^ *Ja_L*Jj . (^IjJJX^Vl) ^L^L-.Vi 

(_5l «jJcj»)) «JLksA«j La ^gjuj . L>j^j ji-?l *^iJoj ^Aj\y\j oULJI cLlij *-^j (J-t- 

jl tLaJ JLS^i.1 -yj (t_^JCLo» ,^-ij Of (^SCkJ j^iill jf J^>sxU iLU Sy»Lk ,j\ jf 
■ULtJlj iJUiJL jy^I of <— ^r i ^yLsfl^-Vl JJLx^Jl f-ljjf {y> ?J> ij\ J oljodil 

. ^LiJU iJLlillj 

oljJdil Jb-f oli il« i-^Oi CjLpi<> -^ o^Ui-.'yi (5-Uj *^ b£ iSi| t^Aioi 
Jjl JUj) J ,Li*~> of j^Uj tojLix^Vl aJla ^JJLs^xJ jl^£ of i-~?r <jJI v-LiJl 
L^JUj ^iCw JiVl J^jf ti>-bi JjlJdl cJ^hy^, of jlf^l J* tKA-xSlI oLi. 
JjlJdL i^U-l o'Ua>-Nl o!jUwJI LoJ o\Sji ciJU-l «Ia J . L4J1P Jj-^-lj 

^a*j (»LaU i>-U*; bj£> **-ij+~i i-A^ A& \f^ LT*** L$r\) '^;' 1 ^ *^ t_ft^' 
Jj t JJL>«lU iLLSj toJjli dlij tiaj^ia CjUSU^-^! I e JL* Jjc>J t oUUjJI 

JLxJj t *\s- oJi oUxiJJ (yjJl Jjl^cJl Ja—ji« .sl£j _ !>&> _ LxSUj jJUaJI IJla 

life Jj ^'La^Vl ^yiy^JLJl fljJl ^ \s-y oULjJI eJLA Ji*J /»UaI| oUij>4 

iJUU _^f jf [^ Jir ^11 _ iUSol oUUl ,>« Jui *jJL L£>U ilU- J Ul 
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J^f Ji£ jJl CjUjJUJlI -j» ijJL* ^ N| LoJbf Oii JL>J ij ((4^3.1 oLxio JjlJb")) 
alfc J _ IfPLol <w^-ljJl JJi^dJ Ola t A-XS3.I QiL'-Xai ^jJl JjIjljJI -y oL~P 

ipj^ <_/L^Jj t ^jis^jil tLa^l J 4*^11 dJUtf -^p LIS Ut>b^l i_iJb£ _ aJU-I 

.J^jJl la* J JsLu-^l 
Levels of Measurement j-"bSJl oL j*«»* 

^ ftys'lj 7cilos^-» 4Jl jJ LS" fd JjJb ^J^ <^J^ K^W* 11 ^a-^ (»a>«i»J L»l 

lLo tLjJlp « ijUcJH (J^LaJI CjIJl>-j jl tAjjL*il jj^jLill ji-jdLi* *» J_>iLjCj 

iL^Vl oli clj^-dl ^ JUJuJli tdUi *j»j . ,jji\ j»lkJl jf ui**jJl» upaiJl)) 

jSiy LSUat>-'Vl oUL^Vlj i,#Uil eiJLj- ^-LilJ iijlij^ cA~£Ii JUJ, l £j«a2}\ 

. (jxLall cjIj^Uwo J_p- IjSjj> \*J>jj* (j-»-sij c^aJl j^kr' cr 3 ^ ti* 1 
IJla J i«a>«i~Al *J>\*&>>}\ oUI/'-'jU V^^' ^jUl Ua ^yij-x^i ^ 
tSajJbJil oljLx>-Nl oliku ^ Of - JiVl > _ Up v-£ dA 'V 1 ^ 1 
Jp xi«j ^Ij i J-wJl la* JS>- -y L«** J»U^. ^31 i5j_^Vl oUL^-Nlj 
oLv,UJlj oljU^-Nl (1) ^ij JjJlJLI La^ . S-^LjJl »c$aLilj ^jj-iJl 
4 ^j^^l : ^jVl ^UUI oLy-, Jp l^aJa: ^ ^Jl t V-LU v'U^VI 

Nominal <■ i^ w< £ ' 

JL^-\j Cx~&\ > JUJLJL-l *^iJL « u ^l» ^-UJI ^j-^ a-*,' M 

t iuwl 5ix>- a*j i ajLJI -y> i^V ij-L-Vl J-J^JI ik> d)l 4 ill>- . CjUjLJ.1 
<_..,„*- (*UiVl 0^b> Jyai-ll) tUiVl i_^" jJU aij c l i i^ j *Ja^ U/f ,_a**j 
^tS" ^j li/Vl ^uJiP dUi ^ ^b V> ^1 t*»^bj ^^ ^c 1 ** 1 f^ 1 

Ou ti>i'j^ c^UJU ^^Vl ^ji-^aJ Uwi.lj Vli* c ^^1 c5ji* f^ -W 
. Oyw i.ij.^7 pi^J Lp»^ ^JU ^l-iw <i>-Vl CjLyLdl W 0^ jf v^ 1 
J| .-.k-fli iui : olii sa*J ^.Lw^ . Lwj i^Ll jj^r ^ b;^ -*if L^ 
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Yo 



^L^JI *L^Vl : JjVl J^iJl 



oUUl JJ^ci 4JU^->l oL-UJ!j oljL^II :(1) JjJb- 



Nominal ^y*—^! ^Ljill 





dijvCL* 


JL>-Ij_^jila 


(Chi-Squarc) 


<4^ (^y o^JJ J^-^ 


Jl^LJ- 




2(X)J2z~S.\jJ*Jl 


Proportions i__-UJl 




; Jl w->l~3- 


Percentages iydl i_,...:.ll 


Contingency Confficient (C) 


iiX*a}\ JjLuji 


Ratios jJdl oVJjw 




ilJjNl ^Li . 


Rates of Change jvixll (»_™i) i—J 


Tsehuprow'sT 


(T)J.l~ 


Mode Jlj^il 


Cramer's V 


JAJ^I^IJ- 





Ordinal ^Ji\ ^l^Jl 



jl^iH 


Jp-ljjrJli« 


Wold-Wolfwitz Runs Test yJAj -Uj^J Runs jL^-l 


Mode Jl^-dl 


:JI,_.LJ- 




oU^-J : ( rs ) ^UiJl ^-J^u iUjNl J«Uw 




Spearman rank - order correlation coefficient 




(TJJlJ^jliLjjNl^Li 




Kendall's tau measure of association (T) 





Ratio or Interval ,jjJ-\ j) ( _ 5 - Jl ^Lill 



O^jvCja 


•A>-ljj«i« 


'■ i> O^J^ J^ 1 


: J* vJ^J^ 1 jlj^l 


: J—ljoJl «^i# J»Lyl Jj'U* 


(t test):(t jL^I) i-,ljjJI £^>J ^LJ-I Ja^dl 


Population Correlation Coefficient (P) 


: Jl •— jL«>- 


:(t jl~-l) *—ljJ l _ s A*x>Ji.ijLJ-l oUa^ll Jju ojlij^ill 


Mean ijL-J-l (ia~yll) Ja~yd.l 


Difference between 2 population means (t test) 


Median ^jJlJI (Ja-y)l) Ja-yJil 


J^U^ 


Mode Jljdl 


: jj^jJ (r) Ji=Ll iUjVl J-.U* 


Mean deveation ,jl~J-l Ja— jdl iJlj^l 


Pearson product-moment correlation Coefficient (r) 


Standard deviation lSjL*^ >-Jlj~Nl 




Coefficient of Variability (^LJl) jjUJI J*U* 
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t olsi djtAJ JJ rt-g-a;'..^." *Jo SiUi t ij^lL tjJuUJl Uf . J^j a^y jf <■ ^^t> 
oJla Ji« d)f Jtfjll jaj tob5^l jiljSJlj tiJUjil -t-i jil^_53l iaIajII j.>Ij_£J| 

JSjLiil jUlj^Jl iLarb tS^Jbcdl i-iL^I J JuxJli n£^<ai v^l oli L^li Jb- 

L<s»jIJ jf «JaX«Jj ii_sL*s»Vl o-AA i*~Js> ,jP j^SOl n-$A J| U^jj jf ( j£*j tlfij 

. : iJlxJi ills-Vl Jil oLU-l J| t oU.M./T.:1l oJla JjjJs> -jp 
jf jjS'JUl ^ jS\ 4~J Jp ^jx^ ( l j i JJc~l\ jf t-jj.a^J.1) Oi^l tif - 

&s J5 JtA^ -j^j t AJL2>- Lolijf ■ j -o..^" oliiJl eO* ,yi &i J5 jf ^y^jJaJl ^ 
it^jj LoJUP (j-xLJiii c5j^-~« ii5wi jjJj . iib£ Jj^Jaj /•LSjVl oIa ii-Ua -jS^j 

^ t U*5" UJL^j idixx* l^f Jp oUill i^U* ^5^ <_Jp p£ *l^^ ,: " u^^ 1 
oJLa U-Uo. *Ijj (Qualitative) QJlS ^f) iv*S" j*pj iklJU ji- lf3J>- J ^ 

. l^Jf oCUl JJUJ ivpli-l oLJxJlj 
Ordinal i/— ^' 

jUx. \g i ^^f ol~-C jf *-~£. ^ ULl JJf jf jji-pt J_->-& 05 L. i^SUi 
t (u-j) ifSG.1 cjL^1» -y> j^S\ Oj-i^ -Xl (f) 4_«$ll oL^Ui c 4-i^> Ol^Jil*j 

L«.ji^^l jJ Lr SJUi p\ go*b Jl J-^ Of gakT...; t u^iA- 51 o-U 11 vj^^ 

jjjjIS Oj50 t (^^1 o-L^I) VJ 1 ^^ 1 ,JIa f'-^-^-M * or*-^ 1 (T^ 1 V^ 1 ' 
( * ? k^_ Uijf -L^Jj c L>^ Sj^ L. i^L. oLii- of ^bx*-l Jp- Ja2« ^-J - 

JS" v^f »t— ** WJ^i (3^- W J 1 ^ 1 <> 'ti^ 1 ^ Jl r 5;i, ^ l ^H ^J 1 ^ 
•Ijl" Lxiku-I lij i^Ui » ^V^ 1 ^ji-Vl jjjImj oLUiMl ^l* U S^Uj 

i^JUaJj t 4-X53.I aJlA I^JL4j" V*^; Cj\j>^>- C— ^f Jj^- t> *^ ,>» i^d'^^ 1 
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YV tr-*^ 1 eL ^^ : Jj^ 1 J^l 

<J X\ a^j\ju\ vijUJ J-**; J j-"jAi ,V;JLjtf."....AI jl Jl>s^-» t L^Lj^I i_ ..««.>■ 1 g m1 J! «^i 

{> Oju ipLi Jp jj£ bjf "VI t oUjljU JJUbJ 4~~Jl v*Vl J jt-*^ 4&rj v_~~>- 
Jli»j . aSJj i~~jjS\ iJLft jLx>-l (J| rt-^i <J^I ^L/^' J' >— jL^VI Jb Jl/ i^zpUaiu.1 
«i_j^J| oU>j-ojf» tdij^r^-il oL_ojLii-|)) u-^Jjj -jjJuii.J.1 -^ t_JLl? i[ tdLUJ 

(Jp i_iyCu jl _ Jais _ »..la"...J AJSj^JaJl aJlf- . <L*>-J.I ol«Jl>-| iiLpil j « ■/»_■ *j 

ft 

<UaS jl -b>J JL2i ?<ujj ^/l./a-i ^JLp l./?U jjp JLil^ll -yi _«iu«J t^ll^i U>- Js 
olijjiJl jl J>J 1,JUj i ilij^JLy ix^.15 Sjj-vsj «uJJil,l (J t-^j^f- t ((-/»!>LJlj i_)^J-l)) 
jw! JJj>till <i>fcwj jl ,«"-*-»-; 1 4_ls>i_>tLo _/iP (Cj_^-VI ,»— i.»t!l ,/i/t^il i_jj ^pj 
(j^a-saii *-~>x)l ^iSCj _}_J (a^\_vJIj (wJj_J-I) JjVl 4_*ai)l (Jj_dj Js>Ldj jl ^-j-^jj 
*^»x]l ^yz^ailt tju i_^J/Jl olij^ ry^y. JJ? * ik* 3 **^ £p\-^ le-^ri 'l5j^"j" 
o^oJLo J,jl AjLsikil 4jJJ jji^j ,jJuLiu>J,l jj^ jl liUi (J tw~~Jl f^Tji . tSj*~ *\ 
t Lftj^P -yi 4jjJ iLsiail JjjLjJI ^y> ilf& j\ Oi^k W**i ti*jUJl 4j|Jb jj I g « hi 
j\ <**PV> (^J^-l jjj«-iJI /»Jb»j ^. ^ o i«jjiaj ( jjjL*Jl t— ^j/u Pj-aJ t dJUi JUkj Lol 

• i*^ 1 o* ^ J^ ^A^i 



Interval j^- 

i_— J- oljoidl "jP CjUa>-^Ail v-^J>j "j-« - Jaii (j-J - (^JlJ-I ^yL^I Lu5v*j 
<Uaiij r-j^l -JL;-^ (J ^JL>tl«u t ((ioU (i^Lj* «^>-j)) A— «^j ■>» I, ..i-ajl Jj 1 1 j"»^l 

(J ojjUtdl JsUlJI jju oliLull jl t ((ioliJl ^Liil oJb-^j» ,aj<jj . iolj-i*JI jg.^ll 

^jjuj i (_$jJ-l ^yL^I (_JjX«^*j _ iolp _(IQ)_^JiJ,l (J^Uj ; Jli« (J dJUi ?- j^Jj 
tju ,jJl iiLw^JU t (IQ) j^Jcil i*J jj-iJ (_£jL~j t 100-90 Ju iiLJ.1 jf IJla 

. (olJL>-j 10 = (IQ)^ixii i*J» jf ^aj IJla) 120-110 

f£y> J~&-\ jf liUs> t Iji-^ l5jLw»j t-LS'JiJl (j^Li 'Sjj^J a-^ULI ^y2>wiJl *l5i jl 
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( _ s _i v , J JUU a ^/l : l )/l\ ( y+il\ TA 

dJUij t (4Jlj-i*Jl jA^aJl &£ ^IJL^U-L <^f) Lilj-iP j»j" rjJUJI ^y (IQ)^Jdl 
L&£ Of ,^^-o-J *I^Ul Jauy-dl <as*Jil\ Of Jp ^yio jJl i3ua±-\ ^ U^UaJl 

SbVl *j-/» Jp _/i-»ixJLJ iLli /»L5jVl Of t II* ^ ^-^i ■ k-j-s 500 Jp _ aJj^j - 

jJl oljJcdl ^^j tp-*LiU ^L2J JjVl ^Uil J ^Ju^u-i ^Ul t (IQ) (^Jdtt) 

. a (_^JL=i-l ^>LaJ| (_5jiwJ.I» aIjl>«x»uIj jj^Uj i t j\ ; «£<JJ iv*l>- 2L<*| U> 

Ratio * j— ^Jl 

* c ft ^ 

L) 9v*~jj {. AjjLj«j>j ijlj ti_-j/Jl II* Jil (^LaJI CjIJi_>-j Oj-SoLo oiLtj . 1^- 

$-j> \^> t Uuy l»Jti 4000 Jp (5j^4 (-^j) &£* fj>j <■ Lwy ^Os 5000 lp~L~A 
(f) fyiJl -yi y^A (<_->) £yt)l Of c Jjju II* Ujyi L. 05 2000 Jp (j^j^ (^) 4~^ 

Jp cUj ^>-jJ&» i2jjJaj PJ_/^' °"^ 4> V*l^ A^ 1 " " " ^ ^' ; L$^i ^) (fO Pj^' Lr°^y 

olfc ifij vUlijjiJl ^JLa JbJ^ - Uajf - ^Jal-J Lof JI 4iUJVl . (lfi« J5 h-\ — o 

. oLSjjAJl ol* Lflir jJl ijjill i^L; j\ AjuJ.\ f\j£% %\y* &L« AijLu £jyiJl 

%25 ^jL-j L. t|f t ffJ * f JlS (1000) ^JL (^) £>JI ,y ^ (f) £>)li 

%150 ^jU, L. ^f i £^ f 0» (3000) ui^T &"&, (^) £>!l ^j^f (f) £>J1j 
% 100 ^jL-jL. ^f 4 ^y f 05 (2000) ^L (^) ^iJI y ^ (v^) £>Jlj 

ljUJI Jl jwJj 1 Uik. 4^L^o t|f ij>-j ^Op t ^ - <IU-I I* J ->^ wJlj 

OjS^U ^f *;L-Ls 0j5i Of il4i-ljJb p^ ^1 otVU-l J iljJla *jll jr^i 
oUjJ 1,^1 ^UJli V^' cl-J^-lj 6yi Jl .y^i *Jt Ji ^U^l i3JJI Ji 
dJJU Vli-" JbttJj i UU^j Ujj-lcl Oii^ ^J o^jT M &* ^-^ [ u* 
i^U- 1& 0U2II SJljs* ^^ ^-^ J 1 c^LxSO.1 oLJl>- «jy ^jUlL jbii 
_. I^JI>. jJUB aSJISj t IjNja 400,000 IfJlj-* ^>f ^xSCj t IjNjj 600,000 _, jJi" 
iJbu t ^^i5l oLJljil ju olSj>Jl ^Jii" aU-l I* J L^^. .ij^ja 200,000 
^1 OjJb diJi yoj cOUIjil dJLL- Oy SySlI ^r^ 1 ^ ^-^J ' ; ^ Uii, ^L>VJ l 
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^ L5 _^UUa^l :JjVl J^iJl 

iJliil i~&l -y JJ>\ JjVl V& 1 <^ ' #\J-\ aii * J J J?^ 1 l::5 ~iJ * j^' ^_**-" 
. ftJliJI V&l «-»U-£f WS J3U4 L. ^f %300 v-j^ fcJliJI ^i js\j t %50 ^ 

? ^jstf i~£» ^js* ^^^^ ^ ^^ <■ ^ v 5 ^ ^ gj*^ <y r^. liL * o^j 

: JUI jxJI J* dili £ji, ft M . 4~£l\ o±» J>-f 
oUjJs-JJ iJjlJLd|-oUj_*»JLl ^pJb" ^. A_j^ll <j£2 j^ji •— «3t ^ jl 

J Jj^ Jlj 14*^ olyLdl jiUw falij ,y i-£LI j£r i-SlU jVji uiJf ^t. 

^U: ^yJUJl *iljJl Jj l (i-k-^r oliL oL£L« iiLw*i : }Lio) oOj-x?- oVU- 

*-^« oUtjil «JU >csi)j Uxp t oL^ll cjLjIj** Oy qs^Ij J-^j cj\Ijj-ai\ 

oLpio Jp Jj-^J-I Jp U^ai\ oUljil oli oL^ll J_pL«J ^fi li-ixJl 

-t^J j^jj . Sij>- ^iSlj J*aif i5jX»-*j Olyinil CjIu^- |»jJ^j t «>*^J SJ->- 

t oSai jIjj jf Oj~£U 4> Jv*4 (i^l J^ 51 ^J 1 ^ 3j -*i ^ !i l <■ *^ oI * 
^L-Vl J^jJI cjVji (8000) (AJu. Of Ij^I lili t i-^l oUJiLb dlli SS!Apj 

6 JL* J>o t_ipU^ of Mjj ' ^U*T *&& ir* ■tij^* i ^UMjl^ ^^ , <y 1 j^ <£y*~^\ 
JlSj 1 1 +:,.»... im ^jjJL.1 ,y dJUi jwu lJj-J - J^JI y VL ^-J dlii JlS" Ob - s ^' 

l^f ^1 u^-JI ^LiJl JlSLst ^ ^f jf» iyLl wJl r laJ^.L ULU ^1^ 
Jp \z\ps\ oUUI ^iy JjU jup dJUi Jp Vj^ 1 j^ 1 j 1 ^^ 1 ^^ ^ ^^ 

Jp u>sd\ j (.lijVl ^ I Oiu-I gjol^ -jP iJ-fC SJLpli JjUI ^iyJl U J^i* 
AjiUy t oUjJUllj oL^i.1 JI^»j ^ UM ^IjXftMl Oli c OJ^^Jcdl ^.aJUa^j (^ 
i_i^»ji iaLcll tSlidt oULa^-Vl ^yiwj (►jJJXi 4 J-^l lift ^ U ^^iJ Ipi 

,jj| t ( crsd Ul.l) jyUJJ L^aJJj Ji*j t^^jJl tLvaa-Nl 01 LdjL- L^i 
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^Ju^^\ *U«^I : JjVl J-*iJI 



Oli 4j_/— ixll /»lij ill ij* eijA^ APj_»jf (Jl _ oL^ImII (_$! _ LgJU>»jj cLg— jJli 

t "Rates" v_**»Jl "Percentages" «bjSll i~*Jl (.JbJbxJL ^j i L ya*Jl i g^"-; 
i_aj jCj JljJj jXJl c SJljJlJt-I ( j* i jUll ,j^*j iiiLoj iiUi Jl»u /»jJ»l>*j Ratios oN Axil 

ioylil 0*jlLi-l AjLtJ A*i*? T^'y ij? 1 cJloi^jM j/JJ tipjA>»ll JiwJjX/O O Jf-l*^ 

. <Pj^j>J.I (b»-ta Lfc^/J L^*ilyi (Jp i»iycJl 

Summarizing Statistics O I *La»- , il I j&4*k 

t Ji»-!^J V _ Ulp - Ijil i>jjJ iijJlo cAjLJI ^ya-pJbJ iLLjixl J-^Ji (_^i*J -^i 
oli ,-*j tO^Jbdlj h-..mJI «, ajj^II A~~ii\ c Proportions «-_— -«VixJl dUi! Jli« 

Proportions V — ""**" 

ij^ll V^ 1 ^r^ 11 * l£il O^ U* l^ 1 ^^ J* 9 " Jj 1 ^" J^'l L, - A - ip 
x^-ljil oIpj*^ Jp oL-ljj Coj>-f i oLxSlI iS^V hj^ty "**&\ Jf °^ 
l*y*& Of ^1 0*j i V" 1 ^ 1 *r^ V 1 ^^ 1 f^'j V 1 ^ 1 ("jJW °^ J 
i Ai>UJNl j^ oliJL lily* (880) Lu tUjJ* (2360) <> ^j^ iJUNl pl*il 
oliL Uljip (440) Lu lily* (1890) ^ ujiJtl Ljs-t Js^y v^Vl p^ 1 ^j^? ^ 
v^^ll -jjjLp ilJ*f ujjL i^— '^Jl Of t villi ^ ^sijj . ijji^^l jf iSj-^ 
L~Jl) 2360/880 ^jLu «~£Jl ,jijbJ J&l £j-*^ ^J 1 - 1 " ^^ ^ LiUl i 
*_~JL- ayf of U ^j c (V^l^^l («>JJ V^^) 1890/440 j ^SJLJVl ^^1*13 
Syljdl oLyJLJ.1 Oi; £jliJU Lu^> J^wj t (/) *U»li -^ *-%« <up_^m -^ 

1,0 ^Lu jybjJl J5^ ^UJI Of ^> Jp] JljJl t> ,23 j ,37 ^jU ^jL-Vl 

t U i*.bf. ijXiC J (r>^ ^) J^-~» 10°° J 5 " uy Cr° ^ ^ ij>-l Jb J 

^J> ?JL.fc » (750) j t ilfc-*« ol— Iji ^r* 1 ^ ^ *>^~ a ^^^ ( 25 °) ^-^Ji 

tijLo iLfaJii 4jL.Ij.aJI J uJL^Jtl Oi^^^^ 1 V^ 'M ' £'Ih'^ ^ Oi 1 ?^* 
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T\ 



^_i^JI »U«^I : JjVl ( y*u\ 



. ,75 -, jJLi U t|t t 1000/750 

(100) iiU <. iu£Ll J lAjl Jb" jh (j^ai v^bJ (150) u»Cf^>^rj v^ J^J 
/?-,-^l Jj| jj i^J of dIUi -j* ^i-Jj tjUviil «-as (50) j t O^JLiJ *—<*» 
iiwallj fJjlJdl ^.^a.11 VJ > 67 t5jL-i u ^ ' 150/100 cJtL jL£iJ &*oll 

,33 (ijL^U ^f i 150/50 £jul jli*«JJ 

Percentage 4 dj*' ** — -— ill 

( * ? k«J i JJS JJ »lbjjt tiJUl JjVi JliJU V-^J * ( 10 ° J ^- Ldl V> 

^ oiiL ij^Ci vI-jVi P LJI Jb? ^ Cr^ 1 <>- jUp <>" %37 ^ "^ 

4JJL)I j* oUJb i^£. v^^l pl*JI J^r J £*-!>' a* %23 <^J * ^-J^Y 1 
oL-ljJb Oi^^ V& 1 ^-^ ui-J^-ll ,>• %25 <J W| "J^ 1 <i» ■ Vis^V 1 
^A^aJI ,y %67 J t liJliJl JliLl U . oL-Ijj ^L i?j&cL> j* %75 1^ i ilfc*-. 

.jUwaJL Jurist iljl Jdl ,yt./»Sil ,>• %33 ^ ijLSX ivU- *JjlJdl 

Jbj; ya^iS (jijLp J* l5j^ i i**UU i~&l **^f Of -k*J (2) pi> JjJ*- j 
U^ 1472 _i Jbjj" ijJdl V^ if^3 <■ ^^ "*^ A "^y^r J U 1 ^ a* %33 V~^ 

jJ i±A) JS3I j^J-l; J^Vl jja, ^LxJl jf iyll L-JL jlyVl 0U ^UiJj i lr- 





lUli-t 3L&I le.y4 




JLljJII 1^1* Ift^ 


L »i» iL-J 


iJ* 


lj jti ^ ■ '■ 


iJLfc 


93 


28 1-A^i 


60 


isoo a../i.^ 


7 


2 i-*Ufl3 jj*. 


40 


1000 3l../i.^ jt* 


100 


30 ^j*^t 


100 


3500 £j*£l 
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^Jl »u»- , yi :JjVl J^aiJl rY 



J£JI j^JI jf i jj^J.1 ^j*jf i^frljll <pj^ J ^jjLJI jopjf foUas-^Uil 
^ISjV v^lj *s^*JI wil <V-* Jo «>.J ili ^ iJLa of il ciJjlJdl ,^-ljJJ 

Ratios and Rates oVJLullj ^ „J| 

Oj& ai c i^Sdl ^ if -y. J^p pj ^ t iihi J^ ^^Ji ^j^d\ j$Uj 
SjU| JLJ O*^*^ 1 <j^*i ^-Mj * c^*^ 1 *^ ^1^300 j c LsAs-aS LbS" 150 UyM 

; Jl» USjA ijUJl <,Aa J ^.L-Vl gJk*U t 300 Jl 150 jf 300: 150 jf 300/150 
SjjIpj . aJj (^iil pi,J| Jfi. p-Jbjjh « J],) iUS" JJ ijj ^JUl ^Jl oLS" (^f « To 
Jp JjSJ jf ■jSUj gcSluJl Oli i 4J*j t UjUal>-lj *LJlVl Jsu~~j ujij*-- dj&l» 

_:JUl_p*Jl 
.10:5 jf 30:15 jf 10/5 jf 30/15 

tjUa^Ml oLJaP <j jl^^^l^^/lj t, <_.,...'.] I ^ £jl_2ll jA _ (wJUJl j _ LiJl_*j 
Jlill UJbM ISls ii Unity SJb-jili I^Jlp jik. ^11 iJbJl SJUJil Jl IJla LojJbj 
2: 1 eJjL«j i-AvaiJl jS- *_^]| J[ A. j .^a.saAJl i_^S3l <Ju i^jJl of JL>=lwo t JjLJI 
Ai^UJlj i ( i j^A>jJ> \ja\ Jju i »_^J| J ^. o*-|j -^ Jif jvi, Jj4 Ji) 2 Jl 1 jf 
i 1:2-; Lpp j^*j 0' l j^*i A^^auAiJl i~-lS0l Jl ^.^..-iflll j*£ i^^S^Jl ^ L> \t-,f\'r 

djljull ^jbjJJ J£JI iJuJl «iu>- : jAJl JliLl i>-fc viUi ^/Jj . l _ r S»i I jf 

^jL-j L. ^f c 450/150 (^jL—j a.^../mJI «wj£Jl u-^LJj t LJlj_^450 i^jLw 

i^J oil . Oi^l O^J^~i cS^ 450/300 ^jL-j i^tsAaJl j^p t^xSJl c^Ij . vliiJl 

. aJLp ft±J>j* jjt> ( C S"2:1 t/^jL-j i^LsoiJl _^p i_..:,£Jl JJ i^u/aii\ i_J^!l 

oil cJUtf Jl^.Li'SOj njJJl^LkJ.f JI'-jUS' 100 SjLpI ^ :>-fjb. J 
oVJbJ.1 |»^jI. 01 1:2 i$t c 50:100 iJL-3 JlilsVl ^S" Jl OyJUl w^ SjUl a-J 
Aij jfl *>« J_aL>cJ| i_J>0 L_JIp /»XJxX«oj n_.,.M. 'J I <»p g fl<> ; JL*j Jj»- Jl JaJiy 

Uxp toNJLuib i>-Vl i^f ^JL" J^aILjj ^i.yijO'l oU">UJl) S^JwaJl iyijJl 
j^Jl t_j£jl -jP j^xll : ^i« t jSC»j , oWlj cjUII •yi dj&Z i%? ^jl « J-»L>co 
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JjwjA jJcjI (J "btoJ (. U LoLaj Ljj -^ j *>j ((_;JcjI (J-J^ 8 )) aI JbWi^l o|i c 5/Jcu 

<ol Jj jj jiixil <Uk*J Jp (3 yol *■»-* *>.o-«.»a. ; pyij *j c S/uiil »JL* ^^ -^ ^-***j 1 4i-jw 

:dlU) JU, tSJUJl 

fb J 'LoOp £Jbj JjJbf (50000) £JuJ 1965 fb ^SCll oLi. cJlSlil 
oLii» jub. o^ill i»~i JiJ» j* g~i ijycJl Jjl*» jU <, l-Ubf (150,000) 1975 
ilJb J 4^1 oLxio J* IJlLf (100,000) ij\ 1975 f b l^Lsiy 1965 f b 4~&! 

: Jj ^ ibUll ^ky t (50,000) ^f (1965) SJbiJl 

l^j. JjiJl 1965 f l*oljUljJ^_l975(.UoUUllaJ* 



pj, 1%5 fl* oliUll ^ 1 %5 (»U ^IjULjJLI :>ji* 

c 

lOOOOO 5(HHK)-15()(KK) 



%2(H) = 2< 



5(H)00 50000 



£.) 1975 j 1965 OuL. S^ilJ t %200 ^jL^ ^ cuA^Ui: 4-5&I .JL* ip^ ISJ 
oL^Sil j»j>«>. jf ^aJl |j| i iJL, i^ _^Jij jf -_->Uj ({jJdl J Jl**)) of ik^^L 

. ((-jbLali of jy ^Jb ^yaib 
JjUI Jlill J _ 4j^3il oLli« LfcJb ^11 *JU-| cj.^ jf Ju^i ^^Jl j| jl^J 
oUvif fi^S ^jUi 1975 |.b i&\ oLxL, of i (UjA; S&j 4 liJLat iijoj _ 

Jl J^4 of - Jlj^Vl ^Jl>^L -^ *y J_^aJ( Ha jSJ, 4 1965 «db oJls-u 

«~£ dDAJ .%300 ^ ojIj oL^iil jl J^iJl ^.h-.,.; V Uf d-s- < iyu vJ 
t ol^ oL^U** of d^ tjiJ LUl ^ J^k, ^ JLrf-Vl J uwhj>- OjSC jf 
i JU- i^f Jpj t a^U ^bi-l Jl JUL, 1 1^^^, jj, <&} Jl Ua^J jf jSU, 
J jodln j^i. ^1^1 ^ «jf ^f liij^Lt -y> L.Lc jmu kj^I Jojcd «iks^ jf 

.aJJbJ.1 
V^^ Ji ^iy cJ 4if ^Jli; L« : p^iil IJLa ju?U \jS-\ Sllii t U> ^j 
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IjNji 12000 JjUI kOJja d\Sj t Lyu- IjNji 15000 ajJiS ^J^ tji aJ.I jlpL^, 
: ,j ills' L^-L^- -j-Coj nJLij^ J jwcJl Jjjca oi| tL_^i 

3000 12000-15000 

,25 



12000 12000 

l>Lj%,25 = 



Summarizing Measures ^^yJbJl ./uUw 

JJ r-l*£ ^\j ,. l^j iL^Jl oLiLJl j* oUj^jf « _ j^l l j^- „ J^Lo US' 

ajJjj)) Aj^i^j jJjuCj Lo "UiuLs^j (, JI>Jli IJLf «uJL>cdl jvjtfeuil (ji^x-j i-jlfc^Xwil bJLp' 
a^J L$J j^laj jJl oljil iJLP ^^u cjlj-ScJlj (( Frequency Distribution jl_ r 5i)l 
«Ja^.~J t ^^ JSCJ i>- -p 8,5 J*- U o\>cA J ^ jU» 5 J-^ 1 jJ t t-A-iUi t 4-V<-° 
^jjJLa j^ Ja*-jXo jlS 1 jJ t JljJ.1 ^^pi) Jpj .5 (^jUj 8.5 i>-jjJl jI^Svj jL 4 JjaSI 
4jj<»jJI «U^wJ.I jI^SCj jL t JyUl Ajk ;.J ULp29 j20 (ju L« rjlju S-xSU 322 pjji 
«, ol^Jcdl ^ i **J15 J&A J ^^j j-sJUl JjJbMj .322 ipl— j £j>*Jl ^jjJl 

^iSyJl ol-y. JJU. J^" ^W i> c5j^ ifJJl * (3) ,tij Jj-Mrl i ^ Jli* 
jJI oU&l iJift Ul ^ji «jl -^J £>"» J^i J ' ( 4 ) Jj^ J cjUjUUJ* 
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To 



,^-i^JI »U»^I : JjVl J**Ul 



fllfcdl oL^ll cjjijl SljJ»- :(3) J j-l*r 



judll 4aJ 


jjl-jUi 


(i_aijJl \Zj\j-~a iJl*) 


(Aioxdl ifSlt) 


6 


f i^sai 


9 


l_J iL^ll 


10 


r- ij^ll 


14 


^ S^SCil 


16 


_a i^ll 


17 


j i^i 



fy-b*!! oUijiU t jl^&Jl ^ jjj :(4) JjJl*- 





jlj5cJl 


6 
9 
10 
14 
16 
17 





. ZA>\1» 17 J i!jJL>J.I cAiijxJl (5) JjJl>- (iJujlil oly> jJLp) 

j_* Ldi" i (( jl^Sol ^Jjj ii rij^j M Ji*iw.l Lu5C«j t i-lf«> iflj^kj iLi^o ^LxSCo 

.(6) Jj^_>- ,^-i ?t^. 
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^^-is^Jl *Ui^Vl : JjVl J-tfAJl 



n 



ixbU. 17 J aJj JL»Af oUSjdl :(5) JjJ^ 



jJ>A\*aJ 


SJU-1 


jJiA\t*J 


iiu-i 


(i_iSjJl Ol^4 iJLP) 


(aJU&u *~£-») 


(kjii^Jl ol^ jJi*) 


(3l2£uu&i) 


10 


iS 


6 


f i-^sai 


9 


il 


9 


v-J i^£ll 


14 


J 


10 


^ «sai 


14 


f 


14 


i A-xsai 


16 





16 


_A i^Sll 


9 


£ 


17 


j a-sson 


17 


i5 


14 


j «sai 


16 


j 


16 


^ L^ll 






14 


1, L£U 



1 IjL^ij «1>Uj jitf iLjlaj ^jj** (6) Jj^- ^i igjyJli Of "ill t 5 JjO*- 

. (i_dijJl olyi :a*) Ju>JL ^1 j;Jdl i»J J iL'Ldl c/tfU-l Li. 
,_^=yJl *caL« ■j.* t y>M p-^ t (Frequency Polygon) ^jl^ScJl *JLMIjC«jj 

•jp i, «ji^5cJl «jj jX;)) iiLcdl cjLjJUII (j^y^ (j^-»i •■^*" ■ ^b jj**'" *j** ti* 



A*tli« (17) J iv»ULl oliijilJ «jljScJl «j>!» :(6) Jj 



Jb- 



JL£JI 


jjAil 


(iUd.1 cjU£1I jO*) 


(i_iSjJI olj^ iJ*) 


1 


6 


3 


9 


2 


10 


5 


14 


4 


16 


2 


17 
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rv 



^J^j\ •Ua^-Vl : JjVl j*«ji 



Lff j 9c*0jaj-a L*5" Hfjj\^ci\ *JLsdll)) *\j&ciw\j (JiJij itjLJl (♦—"j-'' <Ji^ 

.(l)jSLi 

(^—ill JJUj LfU (^Vl 4 ui-jl-* — >\ *-~>j> f«^ t i-jjJLiVl IJLa j :; L, 7,[y 

. SjjSJkll *-ill 

. wJl dULJ o^fU-l jlj5J JUi cslll jJ^JI f U 
^la^^fl J_p ilj^Ji f jj : (oliiji 6 ^Lj ^1 «jl-iJJ : viJUJU JU*) 

<_Lsd,l oL^ll ja_p of ^hj I j_ft . Hub ^ojj 4 1 *i^JI * Uf <_isjXJj 4 ^f^l 

. «Ja_Si <LIj>-Ij ij^U)) kUoJp jULjJ) £j\y> 6 C-iijj ^j-Jl 

•j-* 4 «jl^5cll £Jjj"» LUpf ^ ii^J.1 />UjVl J& ^jJ fjLj 4 ijlXJl oi-j^J 

^i jl/xJl J* <JUI f lijVl ^ J^ p. Of JUu/ t JUI ^1 ^Ji JjjJLl 
4 ( v 14 liiiy oL£. 5 ) ly> 14 CJ.JL j^Jill J lj|_/5J ^ill _jjSt OL 4 u^ 



UfcU 






. 10 




. 9 




. 8 




. 7 




. 6 




■ 5 




■ 4 




■ 3 




• 2 


— 1-^ — 1 — 


■ 1 





20 18 16 14 12 10 8 6 4 2 

(uiijiJl olj* aJLP) jwidl *-S 

• (Jj'^l ^Ualli 4*1»Ia. 17 J i_iijdl olyi ^jP :(1) Kji 
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jL^JI *U*^I : JjVl J**iJI 



rA 



t olj* 6 oiL oiij; olj- jOp Jit jf i oj*. Jl J^l ^kuJ JJjSGl ^j 

oLi ^ JtLP^ «l5jl^l ^Uflll» p-i . IjA 17 cJJb i_i5jj oty. iJLP jJiSf jfj 

• J*^ ** A J 5 ^ 1 "-^j 11 (H» l^i JUL j 4 aJuLS 

^jl^ScJl ^jjil i 4 jUl ^1 Jj> tf ol^Ul ^^p JlSLst o^l J£i 
oUL ^jju JSCiJl I j* Jj 4 (((jpj^jJl jLJl JiLiJU)) LaJ uyuj « Histogram 
Jo jljSoJl oUL J^J _ Ua*f „ J&>jj ^.TjJ! ^IJj-V 1 J* J^OLr* 1 
. (JLJfcJl «JLi laJaJ (2) ^ij JSLUI JJUj) . ^JbLl JUj (iiil JJcJil 

1 j\ - \-$J>j& #»j tlj—j 4 A^rJ-l S/u5 0j5j L> Uli- 4 «jy£Jl aj jjj» oUL jl 
l_g-Pj_x«*j jL ?t_*-*j jl I jj* L^oj>rrf>- jli 4 (jLJl (t-^-M •JU'l^JLoJ Jjjy» (V 1 _ *^j 
*j jjlll a oU.jLvi jj^yJ iSj^' oUlAi iJl^Aj t Jju ^ 4>J. jl fljia! Jyf -j* *i$jlill 
"Measurcsof Central «4j jSy^l **}Jl ^j-jjUkj ^-X J_$Vl : tljUsSsM jSSi &bjaj 
il?L~j ^1 ^wCjj "Measures of Dispersion C-i^l ^-jli*)) iJliJlj Tendency" 

jl 4j^— Jt^Jlj iuJl-*ll jl 4 Ja^uiJI jl <.Jomij — XXl L y^^> IjJ *-*' 4*1 oJ-* j^ _/ — *j 

•_y> ftj^-S" oLS ^j^a^Jj J 4«^ 5JL_jli Iji 4ijl jjL-Vl jlJL_ftj .iJtj__>JVl 



103 



\S 



R^^ 




& 



5S 



1950 



1956 



1962 



10 



^ 1964 



1965 




100 90 80 70 60 50 40' 30 20 
UJI ^USUJd (Jk_^Jl «*,!) oUI>i :^j!>dl gjJU :(2) J^i 

Libraries at large, edited by Douglas M. Knight and E.A. Nourse (New York; : jX^J.1 
Uowker 1969) p. 181. 
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Central Tendency *i £J>\ 4-P)i)l 

(k-jpl) Jau«jdl : ^j tj-^oLio jl v^-JL-ii ij^ JJ 4-o^_>-l oSa jJ ^ytjjL^ji 
lf5%j (. Mode JljJJj t Median ^iJuJl (Ja_^jJl) .k-jdil t Mean ^L-J-l 

. «lu*jdi.l)) 

t ({Jooydl <JjjJ.Ii> <u^jL« J liUaxJl J^i\ l_jjJL-VI ja (((^L.J-1 Jtuydl» jl«j 
PyJr ,i.j->aj *j <. (ijJeuAJ ik>-^U.I ,»-Jiil tLa^-L g^LJ-l .k-ydil)) i_jL«?- I j^-»±f 

Ja-jdl t»^LJ- 4_»JL>*I-Ji,l i_J.sL*llj . (4~=>*Jl oNLJ-l) jJLp J* rt-jiil cJLa 

.jMlS^L-i-l 



*2 
n 



Jl i»Ji = 2 
(iLuLi* jf) ik>-%i JS - i*J jf 4JU- JS - i*J = X 



30 10+8+6+4+2 



X 



J-^JLlj 10, 8, 6,4,2 Jlydl J* l**J «, oVU- (5) jj>-j Jl J,Ul Jlill j&j 
lf*~*ifi 1(10 + 8 + 6+4 + 2)1^1^^5^^ 1 oVU-U JU pS ±u*jj> Jl 
J t5jL-ij 4 ((gLJ-l -k-jjd.il L^JLp Jv*>«J jJl i^rJlj 1 (5) oVU-l JOp Je 

: lAe- oL^U 7 oLsil «^L-J-I Jk-<jxll » 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^Jl^JS .Um-^I : JjVl J^iJl 



jM.\ i*-i 




iJLJ-l 


(v*) 




(4«5v») 


6200 




1 


4300 




l_J 


3800 
7400 




c 

i 


5100 




_A 


6500 




J 


5900 




J 


10 + 6500 + 5 100 + 7400 + 3800 + 


4300+6200 


7 






^155600 = 4^1 


oL&l 


oL'jSl (jLJ-1 ia^ydkl 



..155600 = 



{(^jJIjJI Ja^uiJ)) y»jjj c^JbLul UoJuJ jLv« (((_pJl*Jl Ja*-jXll)) JpI (oNU-l) 
Jj^Ja -jf- (((^pJuJl Ja-^dl)) r-lji^L^I -.J t iaUil oL^U £->~U Jj^-~jl U^l J 

bAp JiVl CjUiaUj ajI^j t bJip _^5*Vl cjU^jIL SjI^j t oLx£il oLulo uJ^" 

7400 
6500 
6200 
X = (^JJbJl Ja-ydl 5900 
5100 
4300 
3800 

;<L~>- t 5900 (^jL-j <*L*JI i*-Jl oL^UAJ t (jp-UJl Jk>.jJ.I lil 
. ^pJuJl JL-jdl -^ jJ5f v-jS" jJIp Lc^l ol^O. 3 
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t\ 



cs _i^ > j| *u*^VI : J jVl J-^ll 



. <_pJL*Jl ia^jdl j-o Jif J>JlP Lj-jJ CjLx£»3 j 

O^J * (6) i^-UJl Ja-yili Oj>&20, 8, 6, 4, 2 jIopVI Ul>-\ lil t y>M JUL. 
jXj .(8) jilijVl oil gLJ-l Ja^xll £JL . fylijVl •!! |^LJ-I Ja^^dli j_aL. 

^Vlj ^^Vl oJ-L j^LJ-l JL-jdlj ^ I^L" Jif (pJuJl Ja^j_dl» of L>^lj 

Ija t. «yLJ-l Ja-jydli Jaj I JLIj i. (jSjiJ-l jjji! j-iLlI Lf^Li Jp «.Ll> Lg-^p 
JpjJl j p^il ^Airj aJI Ji^wj 4JL0I JJLyJl j£\ y> t i>cJl 4^L.^Jl yaJl i_^>-j 
JJu tdUi ^j . ijjjjdl aJU-I J JiiJll pjtfi J5 jUp^I J i>.L <uV i*i£jl\ 

aL^jS" ((^LJ-I Ja*-jdl)) "iiei^ L«JUp tjt-friJl fJ^j JaiiLt l _ya*j UL>4 J^Jb£ 

.j^Vl JliLl J b,fjj .iu»- 1,5 t oUUl j^JJbJ 



Uji*j*^ 


' i*J*# 




j^i -uu- 




J« 


Mb- 


2000 6 


Si* 


2000 


1 


4000 7 


M 


4000 


2 


| ^jjuJi J«-ijii ] 6000 8 


[^LJ-I Jwjil ] " 


6000 


3 


8000 9 


H 


8000 


4 


22000 10 


If 


10000 


5 



Ij'iljJ 6000 ^jL-j ^iJbJl Ja^-ydtj ^Li-I JL-jdl y *te (I) <Pj*>Jtl J 
30000 1 0000 + 8000 + 6000 + 4000 + 2000 



ilj^jifiOOO = 



^jLJ-l JL-yAl d~> 



it 

Jx-jdl of {jp- J t IjVji 6000 ^jU, (3) Jj flU-l olft J .oJUJl JLu-^jdlj 
. (£LLJl iijJaJl ^-Xj l^L-s- -jS^j) ljXp8400 c^jL-j ^jLJ-l 
Ja^jdl)) •yi Jif j»^U-i i»>- -y. ^U^il 4 of ^ : (.->) 4Pj_**«-JJ i-^Jl lil 
(4) »1La, tljVjJ (8400) ^L- ^L^-l Ja-ydH of £^) j^Pj-*^. «yL^L| 
yj IjNji (6000) ^JbJl Jau-jdl lil 1 8000, 6000, 4000, 2000 *ij>-i ^LkJI 
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JpoJl ^ SJa^jl i»J Jiw ,±~>- i ipj^l „JlA J^jJl] yjs pH\ iLs-jJl 

<■ v-^ <ii ^ W^^ jU^Ij ' i** 0^ jA- ^i *l/rb Jr^ J-^i i-^j ■ v*k^ 

i Uj-AjI uy (_s-^' ^La^UU lyaJxkS L»^JLsdjf ^^Jlp i_jydl J jliJlj o^J-l y V JL. 

/»l£jVl (^JJw <_|p i-iytJl <J oJlpL^J Anils' CjLajLi*j fcJJjLiill JSj y (jj^. IJL-j-j 

. koUjII fi'jysy iiLdl 

^jJljJI (^wJjUl UJLj4 b| :dL5Jj JLt. ((^jl^JI Ja«y_J.lj J* iJ^^dLI 
jJlp Oj£j bop ^1) «(jiJbJl .k^jdl)) i_»J JbJLai ^.la 7...;V c 12, 10, 8, 6, 4, 2 

i__il u~_J-j <L->-jj ilJ «>Vl jl <^-*~~ («-* — «j >t..>-S H iJ^e- (^jl ~> ^i-i (t^-2 !l 

rt_wijj i (8 + 6) (((JcJa^jVl { jCJ^ i ai\ji u^L« «jJ^ aJl«ju)) Ajij (((_5^JL>Jl Jioyjdl)) 

.7 iJU-l a JLfc J 
iJLp ^f) Uj^p -^ ^f Sjjicu ^Ji; jJl ^^Jcdl i*J ( _£jca t (Mode) Jlyll b>f 

. JaJii SJls-Ij oy CJj4& *-jiJl J5^i t JljJ.1 f^fi" Ji«j L« iiLft *jSo 1 ; UjLj 

:JUI 
si* J _ Jl^il . Njji 20000, 1 1000, 10000, 9000, 8000, 6000, 6000, 6000, 4100 

.X yjl *J[ ysj IjMji 6000 Oj& - SJU-I 

IJUfc J ((^JL_jJI Ja^__dl)) j K^l — -J- 1 ia^^-jdl)) 4_*J ^U t J-^J 

. ^^SUtJ *^sA*J A-rL*^ *J>s<9 J*- t (( Jlyill) K^JaJI 
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tr 



ur Ju*jl\ *U*^I : JjVl J^aill 



8900 = ,_jLJ-l -k-fll 
8000 ^aJuJlJa—jil 
6000 = Jlj dl 










22 20 18 16 14 12 10 8 6 4 2 
Jp-j^ « Jjj r^j*j ,_§ jl^5cll «l*allj cte-^* (9) My o^j* (3) J£- 






J^ 


4100 




6000 


( ^_J4 


6000 
6000 


tpJbJl Ja—jJ.1 


8000 
9000 




10000 


(• i* 4 


11000 
20000 



jV* 



80100 



ijV>a8900 =-8°-lPiL= X = ^LJ-I Ja-ydl 

n 



■uLL-lj o^ApI +Ji}\ jJLp (_$jLjj Ju~- t 8000 ^jLo j^i « (_^j> JL»J I Ja-* ydl j L»l 

«, jNji 6000 t^jl—j i^Jyi Jp jjJUasf ui^Wl •j* IjvS" bJlP jl JLj>tJ JLis c lj^5 
oJLa Ji* Jj .j^ji 9000 t/sjL-j j=r-l Jp J-s«a4 ui-W-*Jl j^^l l J j--S' bJL-P> 
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tr -i*yJI »U»-VI : JjVl J-^Dl 



ti 



■ (4) J^i (J twj-" j* lc^ ' Oy '^^J ' uii*^° ^r*" 




22 20 18 16 14 12 10 8 6 4 2 
^ybi ^ij>» rfj** <ijlj&Jl aJ-^-^ OvLoUJl oUyi (j^j* :(4) J&i 

v. -iiii^n'l 



lia 



Measures of Dispersion k ^»* %i *" j**d 

iiUxll oULJl *ilj j* •jjLJI J* *-ij-*Jl J {(CUi^Jl (J^-jLLod UJ-pL«j 

. a^/Mj ((ijjS'jA' **>JI» t-JjJL-V iwaJJdl ioJiJl 5iyw J* IjApLJ jdl 
jU-I i*J uy U (3^1 J* iJydl J « Rang : ^j\ji\ » ^jLA 4-iyw L)jJj 
i^all (^jljJl i^f) J-Uj j_$i Kjj-$cdl gjj-dli ^LJLJ ^Vl oJ-lj J^l 
jal^U «-J>l iU oJl^jii .oUUJ ^Vlj J&\ aJ-i ^-i ^— j-il 
i^IJJIi Oli IjVp 12500 Jl J-** frL-ol i^^ 1 ^l* '0X^8000 ^ 
i_j£j SjLpj tjMjJ (4500 = 8000-12500) j^-p 4500 Oj-X; i-XJ-l »Oa ^ 
8000 _ jMji 12500 : J, [S ^% J&\ oJ-l ^ j^" ^1 (LS/^ i^U-J'i 
J^l J oLJ^I ajIju -t!iAi«i toljjdl Oh iijUUJ n^jljdlj f-L^~ij o^'P 
cjyJl ^-Jrl J L-of tJ Xji 9200 _ j^ji 6700 On \* £}\*i ^S-U J^JI 
1400 j jVji 2500 ^jl— o i^Ij-jJIi lil jfca 9400 _ jVja 8000 0^ £>!^ 

.JI-filJpjYp 
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io 



^.j^jJi *u*^i : jjVi ( y*n\ 



(X) yLJ-l Ja-j_dl Jp |^9 ^JUl j^-idJ (yl_~J-l ia-j^il) ((^jljUl)) j|JLi« 

k .* j : .ll jp (-ilj-^Mlj X J-^Ij 4-*ji> J-& j-«ji C-~» . *iill ,y i-Pj *>Ji 

jlUl ol^Vl 4_bL*y 4 (x = X-X) x jwjAi «J y-Ajy <. X-X = ^L~i-I 
<*J J5 ^u oli^L^U a_^I jlJLii JL^jy [X-X] 2 = ^|_j-i Ja^julJ 

^j i ((iilko w "U-f » X-X Jp ^j^Jl j^-fjJl Jj^jJI JJUj c (7) JjJb^- J 
^ ^ oUiVl oLij^AJl Jp *ULVlj t c^, Jl ^ J> ^1 Jiyi dUJb 

t^jLo ^j^Vl JjljdJ ((^LJ-I Jsu-jxlh) jl t (7) JjJb- J oULJl j;ui: 

-kwyllln olijy uL*j ^LJ-I Ja—jdl <_ilj>Jl » Jp J^vaJ-l tJ-N^iJ <. Ll^ 1600 



gjy-f J£J 5~£JJ ^jJjJI ^ill J oLs2l.l JjlJb" jilijf (7) JjJL>- 
(X) ij*jJl J i^U.1 ajjL-I c«Jl -j^ 









iiUJall i«-2Jl 


5T-X 




1600 = 


9600 


X2 
n 


xJ 


«jl 


X 


400 
300 


400- 
300 


1200 
1900 


6 








000 


000 


1600 








500 


500- 


1100 


300 = 


1800 


X3 

= — =MD 
n 


400 
200 


400 
200 


2000 
1800 


6 


X3 =1800 


X3 =9600 




o^!l 


^lL/U = MD it ..;.->■ 
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oJu» jyX . 300 = (MD) , 1600 = X : Jbll J (7) JjJb- oUL ^eJjj -jSUy 
j^ J t Lb^ 1600 « JjlJxJl Ja-tjX« J-Aj^» iJb t a-jL-I 6 IJi <J}U- J 4JI t pLSjVI 

,.^fl'» jl eiljJjLi c Lpj-~»l Lib5300 (jL.J-1 Ja-»ijX"JL! i i_JI y>«J Nl Is.ujXa JjUoo aJL 

•w^ «^LJ a^JI SjI dUij (LL5 1600 jp ± ) ^iUJl Ja-yldl Jjodl . -jp 

•y. 4jLw>-j o JjJl£ J <jjjw jiSlj i^f ^iSt _ U Jb- Ji _ t5jL>«il lJIj^jNI JL*j 
4j«SCJ (. (_5jL)dl t_slj?*J jl *_JjL»l J^adjj t(jL«J-l Ja*xjlll iwilj>»Jl ry>j\ ((r-jl/iil)) 
J SjiSo ijj a Js**j I JJj i oLwaljjJI tl^JLp I g 1 ./? a i <Uj}L« ivs^Li j ( w<2jL s a>- <Jp Jl*Ixj 

oJl* /jP LiJj jJl jJ^Lall a-o-^-j t (*-jJJjl "-A* ("^^H (*^ ' ('Srfb.J-l oLk^dl Ja-^jla) 

.LA K^yi-jjUl jjii-li) Jp Jj-vflJ-l *j tij^-ljjJl oMU-l jOp Jp (^~Sij tSJLuJl 
j Lai , iw=>Lj jJl joLtoJLl i^jLf <LjLsJ-I oUa^dl ^jp oLilj-^»JNl A^y J-*jj 
•_jS3j «, ( a-jJJI oLo^Ap) oLOUJl JaLs^ Lo t-jjikoi «i_st_ ; >JNl JJjw» >— 'ji-l 
. i^Li Jl jJiJl i^-_j ^y - L» J^- J,| _ L$j i_jjiy> ^\p oUlj->-Nl oIa jl jJ-*j 
j^jj t oL«!>UJl -^ ^yjJL^dl jJp AjLpJl J J-oju i cJu>\j*£^\ a^jJu /»jiJ L«x*i 
3^>-j jp _^kJl *-ij-^j) yLv-^-l Ja-y-dl jfr uil^*J}U jLk^ ^j Jp Jj-^aJ-L. 
AjiJ jJl w>L.^Jl oLUjJI Jp ^^ij olil^J^I Apjy of J,l SiUil . (oLatjU 
oN ju«j> i-uljj tj LjJlp jL^ipNI l j£«j t V^^iJ ■— '^^rf o JpIaj U-Uj "01 L5 t Ujj If- 
jli-L. jl>-L ajLjJI J Lot L^ j i Ju>«Jl j^y i>-ljjJl a-^>J. oLil^j^Ml j_SJl 



2 (X-X)2V = S 



^ 



JI^NI ^L^ -jSU-i i JjUI JLJ.I J ojjj ^Jl oUUl U.J^.^1 lilj 

: iJlxll iijkJL. ^jLdl 
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2 (X-X) 


(X-X) 


X 


160,000 


400- 


1,200 


90,000 


300 


1,900 


0,000 


000 


1,600 


250,000 


500 


1,100 


160,000 


400 


2,000 


40,000 


200 


1,800 


700,000 











341,57 =1 16,666,67 V = 700,000 W = S = ^jUil uil^Ml 



6=n 

1,600 =X 

700,000 = (X-X) 2 

AjjjXJl J5w> (_^L*J-I .kw<ji<JD b\5 jl *2K$aaj Qj£* (, (_$jL*il <— il^j^JMl _^~ijj 

Jitt Jp jJal. t( ± ) (Jb-lj ^yaiLy Jtflj) ^LJ-I Ja-yldJ i^jUil wJt^Nl 
JaLu It e$f t oNl>-6 ^ o^U4 Jp jJj* 342 ± 1800 <^jUil cil^'Vl 

t_iwaj i^JUl c (8) JjJUL-I J oUl oU£lL i^li.1 oUUl Jp ySjS^ L*i lij 
t i*>UJ ^j-iJl yjJpl *jJL| J oL£il fj^jf l _ihi t *j iUJl iUjll jjl^l jjip 

: jVlS" (i.bJl oU£U ,^1) l^L ^yioJL" L*ku^ 
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ijJlojA *L^NI : JjVl l y*n\ 



iA 



(pj>y0 *■** <-^J^ Ji *>/) 154 = . 



1387 



65 ± 154 = S ± X .-. 
219- 89 = 





*~fl 


ji\j£}\ iJL* 


4_JU-I 






119 


UUI 


= x 




205 


iJijjli 






238 


\-~rjyr 






63 


J-zS 






112 






(_5.**«S**^ 






127 


Ujjl^JI^ 






85 


uJjju >— v>>- 






177 






t> "«i>i' 






261 


I— ~rj^ 




1387 


^ 



.kvylJU L?jLj«il vJI^Nl _ Jj«iJlj l^J^-j Jtfj - J^ <l)i £»>^l y olS" -L»J 

4*lJi>«i-ul •j^Uj ^1* t Cwi-tiU UjLjw L»La* Ji>u (jSjL*U ljIj-^JjI jl Ij-jj 
J^l jtfj; IJLa oli 1 1^ lei i;j^l olil^Vl jj^ iJ^I a^-jj i ijlaJJ 

Coefficient of Variations (JIj-jh^I J-^U* 

: dlUJU Jli»j 1 5!»l£dl j*p oUj^l ^l^. &**>■ «iite ^ i>t Sjj^L 
-U J j^ji 1000 _. jJJu a»Lp a~SU £> olJlji lSj 1 ^ 1 olj>JVl 0l£ 1*1 
JjA J& JL£LI £>f u» Jill JilSoJl f Jp Of ^ N I A* 1975 f Ip J jNja 1300 ,1970 
(1975, Ov_mN uy SJjUil 01 . i-ljoil M»* jJI ^l^ (.r*^ 1 J^- !»-^ Jl 
^f ^LJ-I Jx-yiJJ ^jUll cJly^l V- 5 ^^^ (> -^^ ^ VSr ' 197 °) 
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*UL ^JUij t %~< J-UI li* ^^xJ Of ,4*^ 1975, 1970 fUJ oUlj^JJ 

: iJLJl iLUU 

_L = V 
X 

J^ji 10000 = X = i^l £> iJljA l^ 1 -^ 1 J*-^ 1 :19? 

jMjj 1000 = ■ S = ciJ 1 ^ 1 ^1_r^l 

km =122£ = v = vji^ij^u- 

1000 

jVjj 14000 = X = <^X\ {J olji yl~J-1 Ja-jJ.1 :1975 

jVja 1300 = S = c5jL*1.I ol^^l 

1300 

,093 = = V = uil^^l J*L« 

14000 

Jw>Jl t ij^ll 9-jji oLJlj~° (J Jil^zJl /»-Lp jl >iJJi ^y peJUi^J jl L^£*j 
Ul cSJUJI ^ jp jjjUll uJI^^I ^iljl l_^ 1975,1970 flj-P^I J}U UUi 
(,093 ^jLujJiJl JjLw oli tjiS"! <tiJbj iL*— j *-i>jl Jii tAJljJ.1 Ja-^yu JAju> 
. (jilSodl ^ ^il^il ^1) JslScJl (»Jlp J ^LiUJl 4 %7 jl .07 = ^f / - ,100) 

The Normal Distribution ^^-w-JaJl a-jjjJl 

h j ,J!aj (JLuj i-.l -p LJLc- >_*£ I JJj i olwJLjJl £jy j-« Lc-y t.L^>~y\ Jju 

Jas-^lj . ^y^JaJl gjjdl Jl£if Jb-t J1*j (5) jvij J^Jlj . ((.y^Wl (j5 bUl» 

M j* ^JJI jl>.jJI e< ^Jl Uf i^LasLl J -uLis ^jn-JaJl £JjJl JlSLit J5 of 

i^L/Vl JsLlJlj . AdJj^J l5jL*^' uil^JNl j\ gL^wLl Ja^dl jj<> t«ti <uLiiJl ^j 

. (o^l L^-iiLo *^> ji) W"Lj iljLw j^ Si^-U t (5) JSLi J L ^»^i.l L^ii jJl 
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cr-^J^ 51 ' 


-U^VI 


: Jj^l J^Ail 








0* 


*jLJ^flj t L^jJIj iLgJj Jukiil i~£i\ *y t_» 


»>■ jJc^oa t jJLaJII oOUUJl iJi* (8) J jJb- 


ti** 1 




3 /li/llfrTt 










J — rfjli 


452 


10 


30 


151 


119 


17 


125 


Ujl 


988 


16 


28 


424 


205 


10 


305 


'JijjU 


1532 


17 


27 


952 


238 


21 


277 


^JJ^- 


876 


14 


18 


668 


63 


11 


102 


^ 


375 


4 


13 


118 


112 


10 


118 


(jp-a-V 


903 


20 


30 


395 


127 


24 


307 


gjjvs- ji* 


502 


15 


29 


225 


85 


8 


140 


LJ jjlf vjar 


696 


17 


38 


260 


177 


15 


199 


(*'**j«y 


1432 


41 


44 


742 


261 


3 


341 


Wrjs* 


7756 


144 


257 


3935 


1387 


119 


1914 


L*** 1 



. ^"VjU uy^Ul V-j-^l <iil~S3.l ^Ij* i NiXP' ^V^ l *i"^l ^ ">* "^L^ j*-a£ * 

: b^jf) j'- 1 ^" z^- Jj'-J^r i Mary Edna Andres ^y.-^ U^>l (JjU : oL»jL«il jJLwao 

.80 ^ i 1975 u = rj ij&}\ \frjyr J^w 



. ^jLnil i_sly>jNl j /jf ^LJ-I Ja~-jdlj iibcll flijVl ,_y>> t ijiUl oU>cJ.I 

. ^b^Jl Jl^Nl £p>dl J S-xS> iJ^I Jp *Lo t UL ciS^tJ jyull 

i~.ljJj ^li-l J-AftJl J 4>cwJ>jXj jyi— i ^ iJl ^Vl j_*j t i/pjW^ 1 ' *-»Ij-!^MI 
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0\ 



Lr Ji+J\ .Ua^l : JjVl i y A iS\ 



Lui liU tio-iJl tj 4jjL~1s t JljJklj t^JjJl Ja~«jdlj i<_$L~J-l Ja--p,l Jju _ I 
JiVl Jai-| .* 1 .Ja.'.,J,| IJla uLiJl ikjjjj tjujl — X< c j\ „ .a. s n ?' » Jj ( _ ? :j *^l 
. ajJjxU t((i.-/S'jLl apjJI)) Jiij t(Jl^ll t^iOjJl Ja^jdl 

( iju IJlaj . 4jjL«la *JaiJ.I JajLl ^^-J^ Ob>-LJ.li i 1^1^^ xjjjlJl i_is<£J -2 

^1) oMU-l -_^ 1^5 bo* _ -LStxJl _ J ijJ^ jf- bOP ^j^il IJLfc J-Uj - 4 

^j>-j t ^y*^ /VJj^l I -A* 1 Jp LJ-^ JjJl (■L^'ill ^yj . (^J^l £ij >Jl ^r^ Jl 

jl>«^-j <, ^LwJ-l Ja—jxll ^JL>- ■>* JS" J t i i5jL»il v-il^^^l j^ I*Aj ^r*^' 
o^U-l ja %34 Jii drJai-l ^STj ^L-i-l Ja^dl J^U ,^il o^ i*SljJl iikll 

Ja-Kjdl -wo oJb-lj ^jLjw i_ilj^JI o-A^-j) ((jLnil)) aj^jLjJ |JJ cu^JLi-l ^ja 15 (J 




:Jlillli*,j 
25 : l»u#- dj jUj JljJ,lj 



50 jjAill i»J 

.25 (_sjI— j iwiljd /**~J> (jl~J-l Ja-yil a^ i vtJall jo jjjl :(5) 4^-i 
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L5 _i^l *Ua^/l : JjVl J-Aiil 



<9Y 



t _ i U~\ lu-jdl ^U- ^ JS" Jp (iiijUil ljIjs^I 5J»-ji £y JjOj^ ^" oij 
^LJ-I Jsu-jdl jLu Jp £& ^Jl i^jL^I ljI/^I o o*-j» jl jbJj t (6) J£i J 
la ^Jl sji^-jJI U t gLJ-l LyJLI *>. Jif LfuJ ^Jl o^U-l j, %34 -^wiJ 
Ja-yit ^ Jpf l$X*J ^Jl oVU-l -^ %34 fr*#S ^i ^U~l Ja-ydl jw Jp 
JSCI £j^«il ^ tijU Iri J' i %68 Jiw us^l+l J ^W £^r J 'M 1 "^ 1 

(^jLJ-l Ja-.jxJL) ^opUII Jai-I Jp WljJl aHl) n-ilj^Nl a-^-j» £>t ^ 
SJL>-j)) i*J jj-uio ((^JipUil Ja=Ll» li* Jp ^j^J.1 J^-f iiy<Jl LJl£Ai iijC 
Jp jjkAl dUi jJaj" j^pj . SJl>-j J£J fciUj ili^ oliU. Jp J^*^i n-ilj^^l 
jS> ^p UJUil l^^flJl J irf-t Liii ^1 *I>*-Vl jf cii>-^U- t (7) JXi 
^\j>Si\ of (7) J^S^-iij ; LJ >^JJ ja^J.1 J-SCiJl ^^o dUij , j*d.\ 

%2 eiUJf iJliJI goUil «-»!>>^lj '(^r J^) %13 uiL ^ fe^ 1 ^^ 

• u^li-l ,y J 5 " J* 



jLL jJlj i (1 ±) + (%34 + %34) O^U-I ,y %68 Jp ^jJ- ^U-l Ja-y^Ii 
^Ul! ^JI^OU iJLUIj JjVl Oh" -^P 1 ' (e-^-J- 1 ^liii - Ijjlf - L^Jl 
1 ) + %13 + %13 + %34 + %34 ) oNU-l ^* %95 Jp &\>jJ- ^LJ-I Ja^jxJJ 
^U- Jp Wljll nWLiJl ^jL*ll JI^Ml oIJj^J J-SOl ^-*^ilj i( ± 
JImj . oMUJJ ^£Jl jJuJI tf %100 -^ ij* JJl tijL^' yL^-i Ja-^il 
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or 



i s-L*J\ *U»^V1 : JjVl J*ai]| 




2+ l+^LJ-IJi-jil 1- 

| %68 1 

| %95,74 



-%99,74- 



t^jLdl Jlj»J*l 3,2,1 olJb-jJl £lj» Jl jjJj ^^ gjjIO) jS^i 

. SswMj «JliJ& C-S-ixJl <~'<U-^y ^ -^f\-^i ji* (■ 0-jUL r Jt ^jA i-f-j-ojE- ( j*a s >di] 
Of ■_ r 5U i i i^jLuil ol^Vl Of l^S - . ^^il tyi-^l 'Uw-Nl ^ly 1 ' J l^» 

JJUdLl 4_pLjI ■jSUj *Ij-^1 j* ugSjL*ll vJl^p.^J'Vlj 0l» iJU- qjf J* 
dJUij t ^L:;,,..! jf ^Ir-i^l JJL£ JJ 5>JL« i>-U- iiL* Oj£j V L«ji^p t ^yi-s^jpl 
iijjjXi j~«i -of 1,5 oJLSjta Aj^iljj oUI_y>4 >„,.lk ^ V «i5jLj*jU t-ilj^JVl)) oV 

. Ui>- LJLp l^i** J-i»*Jl J* t^vajj 

:Z Scores i *> jL*il Sstj^I 

■jSUjj t (((_gjLnll i_ilj>t) > yi)) •jjo Sj-iL* ijls^J ^Ja.>'"...n I AjjLull i>-jJOl jl (Z) 

i>-L Ujup iJUi ^iS"! 0j5o [f&j c ajJjjJI Js»\ e JF {j» ix»J ^f *-• L^ol JUk^l 

a» (((jLJ-l Ja^jd.1)) i^jL^ LoJULP «-Lj^4 I* 1JL_Aj t j^c-kJl LSwJl *jjj_xJl 
iwJU- ^ t5jL*il t-il^^JVl J^ JjVl SJb-^Jl W> _^Jj t K^iJLjJl Ja**j_dl)) 

*L> t (Z) AjjL«li a>- j jJi i»-j jJlSjj c cjVU-I iJLP ^^jili! ajjL— « qL-J-l Iu-jJ.1 

i^il^xj^l]) olJb-j iJLP Jl_/uJJ ^ n^jLJ.1 i»il jr JhJ , AJ CjIJUxjJI iJLP Jp 

Jic jJl .R&jl jjlp ^jUj If-^J Of ,_£*Jj ((^L^l-I ia*-jdl Jpfj Ji—f « (_$ jLjJlI 

. (l^ oVU-l jf) oNU-l 
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\jJ*rj Uxp 4 (Z) ajjL*1.I i>-jJ-ll ^ t-fj?- Oi^W if J^ v*"^' JL-5j 
f-Li ^1 i\Sj}\ oljL^-l i dUi Jp Jli-> j-^-j t Lgjw J_«L>cll t_iiy J .^f^if 

njjj£ 4 (IQ) <UjL*ll C-)b>-jjJI (XJJJJ (»IJixX->lj rt^i Jp LoJLpLuj 4 LgjolJbtUal 
Ja^ujdl CU-S- 4 (IQ) *JjLj*^ ^1>-J^ ij^-j Lu^JLsl lil tt)LL»i . ^yyJa l5jW" 
JSS) %68 SJi-*UJl v_~~^ lil i 15 t-SjLxll olj^JVlj i 100 (ijUj ^L-J-l 
utSM-As t 115,85 uul> Je djL*£ 4 (oNU-l)i-ljJJl ^* aljitj* t(oNU-l 

(JJl>-^i t^jLJ-l Ja~ydl J-o ,J*i j_$i tA->-jJ 130 Jp J-vU- ^ya^-i vlULlfc 

. oU-jjJl Jpf 

y>j t oUjL«ilj ol~£l,l jLf J '•('pU'.l oJla (jjJaj oijS' U twJ>jj JUl Jlillj 
Uii _)b^l oLjA <U>eW> <LJ _p J JjJ JLii .(Z) i>jL*il A^-j jJl £~P iimajtoj jLcj 

4-il^Nlj Jj'Vp 17940 iJL oLyJiJ qLJ-l Ja-jjdl of toU^lL (jJUUJl 
iJ^ Of 4 IjNja 25000 p^Jlj AJu -y uujb)fl JL_=-f iljlj i IjNjP 4960 ^jUll 

ipjjj> cAf-CL (jJuLxJl Ohj'^V ^^y ^ ^^ (J* J*J ' ffJJ^' '■** 4>" **!>* 

7060 17940-25000 (X-X) 



IjV.42 



4960 4960 



i i^LJ-I iu-jdl ,y> JUJ jll 4 t£jLj*il vJljsJ'ill ol J»-j JJ* 1 ,42 ^ Jl Ji*j 
Jk-jd! £JL vi~~) ^LJ-I Lydl o-j^f >r f IriJ c L^P 25000 Jl g? ^ . 
(1,42) Olwb-Jl -y. jJLiil IJ^. £JB djj-. Itif jJ*J l y^ t(ljVji 17940 gUJ-l 
d^y^JaJl ^^J.1 C^ jJ^LUD JjJL^r ^JL^l-Uj 4 c/ilU-l ^ %50 Jl J_pf 

ol^l SJl>-j 1 ,42 J iyll v*^ 1 **t» ia;>J °^ (^^ i ( (2) j»ij Jj^r : li^ 1 ) 
j>- (XO) JjMl ij**JI Stl^i, taJ 4 J^Jll J ij>-jil Jj^l {JJ>^> ^j 

as^, (.02) aj*Ji ji j> ^ t^f fUijVi £- V s1 r 4 li42 r 5 ^ 1 ^1 ^ 

. (Ijjl^ %42 jf) %42,22 ^s^> hf* v^ Jl (^ Jl l-i» Jii^J ' ' 4222 ^ 
^LJ-I Ja-ydl jLJ jJl oU;i ^ %42 -^^f ^jbVl 11* ^/ of ^ II*J 
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00 



c! _i^Jl,U^Vl :JjVl J^iJl 



usj^V 1 £>** ol ^ ^^ ^ jb ^ llA ^ °^ ^^ SjL ^ J ' ol ^ aJ 
oLljll fj*^i gLJ-l Ja-jil <i> ^4 jj-^l l-i* ^J- g Lj " 1 -^J^ 1 °' ^) 
Ja-ydl Jpf aJU-jj ** yLJ-l .k-jil JiJ oL>-jaJl O-**- L. lit* t *^p 42 _> 

: ji'yiS ipj^jf 0j£> t (jL-jU 

4 Jil Oly Jp djLa* OyjI^H a* %92 01 c LlAJi ^ £^J .(92 = 42 + 50) 
C^wi^ ^11 - ujijIaVl oUy gjji L^jtfl bif ^% £.) jlSti Ij^-p 25000 

. /Lk^Jp Lxj j JJ - iJ^P-^Aj 



Chebyshev's Theorem 

jtbll JbJuJ «(5jL«il v-il^NU flJ>iiJ -jSUj n-iyL ;;.>.; *JjJaJ LflJo 

Ji« x^ij c flips' ilb- Jj t (8) J£*S J O^a y>L» ^ tjli^i £t'jy -^ £° J-"^ 

iJUl aJ^UJlI J-Jaj j t . Jalwi t ^j^J-l l«i* 




1 ) 100 



^(•Jl iJL*i» £ jj! :(8) J£i 

JjJbd iiLJl itaUll aIoj^u-I Jl UJLi LJU tiir-i^l SiAo>» oU»jj_jjJl JsuJ 
ibUil ^yd tSJbJuLl iwJI J_^5Jj (Z) 4jjL*1I ^>->xJIj jL^.1 jw^Jl 

l l 

%51= (,51)100 = (,495-1)100 = ( 1)100 =(- 1)100 

2,02 2 (1,42) 
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G jjdl ill*- J) jl^ll Oyi j, %8 Jl ^ <L^j ^ NJLJ 4 ^jb^l I J* 
. i*J jj^ll oU J.I ^ %49 Jl {jvj, _ La _ W>j ^jUJ t (^*Jall 

jdl i~£ll £jJ Jc- *Lj A_iwall Uftjil jjlj_S^)l jJLp) 8 JjJLp- Jl SjU^L .1 

. (p-lsNlj 4 4jNJlj 4 If- OjLsu 

a_jNjj 4 ioUJl ol~£LU oJL«^l 4 Oiif^UiJ Ajjd.1 JL-Jl ^U _ f 

?LJjjl£ <i»jj-j 
£>jjx) i^jLxil 4_»l_,>J^lj 4(5-111 4^1^1-1 olk-.jdl ^ydL) _<_j 

^yUl lj>JL| J U*JI olkll 

yip <*~J Olia^ril i "vJ jl^ScJl /u jjj j^-sij (_gJDl c 6 JjJi^- Jl ojLt*yij .2 

*jj_yXj| Jlj> 4(^iJjJl Ja*«jdl 4(jL«J-l .kv-^ll 4_~w»>-J _ I 

. (i^ ^^~ V^ fr" -^^ tjf ^J2) 

. t5jLJ,i ijij^j^i jjjb- _ i_j 

.^^ilJJ 16 ioJ JjUsu jJl (Z) AjjL*il i>"jjJI J^-jf - 77 
. oliUL) jl^ScJl rjJL« ^jl _ J 
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SAMPLING 



Jp biju jJl (3_^aJl Jb-f jAj t( yv?jJl aU2>-NI a* JjVl J-^aII J ULoLj 

^ >^J • (iSj 1 ^ 1 <-»l/>*^l jf / j yLJ-l ia-ydl : Jli«) jwidl 5JLL5 .ISjf Jl 

'jp Uj Jul ^ jJl ii~>cJl O^U- ipj^jf t_iuaj LiV n t yL^Jl *La>-Vl» «JLk^i<i 

oUjLw Jp bbx**l (. ijiaxJl oVU-l -^o s^S" ~*s-yJr jjp olyijAj ttj->«j ^ 
Ji» (jj t5j^5Jl ipj^>J.I cUHj LfU..rf3.Tj o/Jw* i-py olpj^st •jp Lojd c-ji*^ 

CjLjJI oi* jl~>-lj . ((iLj*Jl» ~*\ o^JwaJl oIpja>J.I viJULi ,Jp jilaj ciIU-1 «JLa 
. ((AJUa^-Vl ijUil Aj^JaJD -i (y^—i L» JpIjS Jp *Uj (vIji 

lift J JjbJ ^ij-j . ^Lui^Vl jl ^L-a-Nl frLs^Nl ^ \J t -L^Vl 

(^j^Vl cA>JJa-^*il ^^y^ij ^-pi ^k^ <• ijJlj-ijJU I^liM a-jaUII T-^t <. jLaiJl 
•_^ Ojjaj *^jUJl Jj^ jl iJUaJl IJLa J J^E-JJ . V*— /»*-Nl OjUdL i_dJLcll 

ijUll Jak>- ^bj juji»i ^ULl iL-jtpi oIjUpVI Jp- oUUu.Vl 

. mJU^NI 

- 5 

Cjw>I ^JpJl jf J&- ijyS ±>- J[ iJLa^-Nl.oUU oLi" Ojjk; JLSj 

ajLi^v-l Jl OjUL Oji^Ul ^»fj t LSL-a^-Vl oLjUil Jp jl>u jl>- Jl j^*; 



-01 Ll^ BAjSUas-Vl ioUilii t t113 . /i < *lai^^,l LJUaiaSj i«oiL>J.I)i »JLUs<x<ij Lojt ^J^ (1) 

. (OU^JJ.1) ^jJ>^.\ i3L~Jlj fj^ill Jl >->j\ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



4*J 



>i\ JUjUII : jUJl j^aji 



1Y 



t JLJl f^jJl JtA>- •>» ^jU)l J^*~"J 4*1^-1 ci|^ ^Ux-iVl.OjJb aJUw-V 1 

ypUl i^ij^l JpjkJ-lj 4 JL-JjJI v^SCiJil ^ ijJmi JL-L-Vl oLojJUll 
oUl ^ fbJl jit-)/! (9) ^j JjJt>- j*^ij . VUp-)II fcjUll oUl^b 
j* 1 4JU»>-NI oUll aJujJ ^--JjJI ^>ilj . J-«JI l-i* J ^1^ «-ij- ^ 
Population iLcljjJl *-*^? <J* gjl^Jl a-aju J> 1~^j ^ oLajbil; LiJjjjj 

. ls£i\ ^y> -jjJLjJiJ.1 j* L«. L £*II i-.lj-Ul ^-*if Oli 4 if&l 

tJ Sf ol>r i-ljJJI £^ M^ 11 oUUa^l flJ^=-l <j iij^t •£ ta-SUJi 
jli t Lj ^ .iljif JJip g& Jp Ai>o ^ t|f d^Ul iljf lil : JAJiJ Jli* 
VJ U f Iji^^I jaj£& J-*if iiU-l .i* J ^^Jil vliJU Jfll ^Jl f loicJ 



. J^aiil IJu. ^ I4X-5JL. *ij«. ,|Jl 4JU^*i(l ij.Ull oU (9) J jJ^- 



yUa-^ljt* 


iJUy-^l 


A_-^jft hj- 


* iJljiP hs- 


5 ^ /»■>■ Jjlp 


* 3 ^U.r^ Ir.fc 


JLitUall 3i* 


* 3 « t» *LjA 




3 i ...i &*• 



. (t-^jJl) 5JUXxll ^bs-Nl oU- J,> ^ oUUl f la^i-l S-ilS^l Ji^i * 
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■y. JjJ^ iJLP- ioJb^j pi" h*~&*ZJ> 4~^° *Jls- J jf i UUs 900 -j j»JO .AP jOi 
J5o"i jJbJi Ji> ^P Ja-jXil IJLA V 1 -^ ^^ ' u5 ^ ^ 10 ° -1 UiJi " jJi - 

l-jjJL.1 ^IjlJcJ ^ dJUJL-,j t i-*iJI ^jLJ Jl *j_>JJl oj^ t ^£U 

oJUipI ^Jl JJUJI gild of ^JlJI .vy .«i*Jl gbJ ^jS J oIjLa-NI 
•^p pUjJI *JU-I oSa J i^-Ul Jp J*~oj c «* jiJf Oj5J 5L.VS" cjUU»-1 Jp 
r la>«iJ of Jl aUil tLfrJl J^jJ ^i £^LxJl ^p y oUUU «u^ ^jU 

^m* JJUJ cuy.j>UI JUlj cjyi Oj^UI dULw *il £»ljJI V > u 5 ^ 

i aJuis^ l-Ijjji £*^ u>- ^ui ,>« ji j-^jxU Vjsa^j ^i s^ a^iij *>h\ 

Ltuu Of (jS^j i 4>^>w9 iuJU- ifljyaj Jb^JJ jJl i^jJU c gfcJl SSi fi£ \^j 

cJjJl ijjlj ^ *lj*- vl»»Jl cjU150.J i«Uwi cJJL ^ «uf Jl &L^b t iLl50l 
jf pIjJ-I oUuJ 4Ja»* Jlj^Vl ^ Jl>- i$l c^-J, jii c SJlil ob^l jf ^-IsLI 

. J»LSJL ^IjJLlI < * r ^dl AJaixJ i.j^Jl 
Probability Sampling yir > '' i " 2-SUo>- , ill Ai.Ui.1 

iju^>U-| i^«Jl oL UjUJI iLJ>j_iJl Jp AJLwa^-'i!! ^jj-AJl jLj^-I 5jyaj j_*x«j 

. ((jtjiaJl aXaS^- 4JUP)) JS t y^-l^yXJj i<LuljjJI *-<££■ j-o ajU>eil 

. iJlj-^Jl iiUll ^jL-f J^)U -^ i iJl^Nl olvas-Vl A1.LJ.I •IjJfl ^ 
-j>sp- jJ-Uj aJUj«j f La)I JU> cj_^gJaJi O^H^I f JL** jL-XpNI tj -*->-jj Of <~£j 
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Jak>- oUlyJIj 4 AjjL*1I *-lk>-Vl Jy- oLolj jJl -y JbJbJl *ly| *J Jij . i^Jl 
J-s-ai J lJjLx>-1 (1)1 uity ' O^I^Ml Aj^JaJ oUil *j^i Jp Lft><b CjLjJI jL*>-I 
oJlf- Laywj bil jp i^JU jJp <-^3j^j t LjU-L^-V i*S^ll iuL<a?-Nl ioLxil JaJa>- 

bJl^JUB J cSjL*1I tU-l ^L^- Jp aJI^VI yU^Nl fcjUU L^jj loLJfcJl 

t iw-lj "Jl £-«^>«l ijijii-l io-^JU (Jbu \ c *» ( y\SLl^) iiiJl ijjla- ijy** Jp LU-aIj 

•y jmJI /t.J -a; ...>> i dU Jjj . lp-»j>«j lui jJl oULJl cjLjP JJl£ J"5\>- y liAJij 

jS> iJUa^-Vl ioUll cJjJLol l _ySs- lillij t l$J[ LJUtfjj jJl oljjJLiJl itaj i>^^> 

.iJl^NI 

iw^JI ^yajLva^- ,j^*J (j-iLs jA tiJUa^^ll «CjL*1I aJl^p *L-?-[ (V i)>*j-*^J 
U «_jy*l 4JUP ^Jp LxJ^s*J- J-siiVl jj* iJl^Nl iLjJl l_JjJL-I Jboj t L*ljJl!l **S>*{ 

. 4^>i|j Jj| p-*Z£ A^.o.1.) *5\J 

Simple Random Sampling Sk^^dl iJljJjJl fcjLil 

. SJ^Nl VUw-Nl oLUJl! wIjJI fIjJVl Jb-t t ik~Jl vV^ 1 ^1 -w 
^ JjS^j jf i*-lj jJl a*^£ s\J>\ y .sy j£J isi»yJl £•& t oLjJI y fyll \li» Jj 
jf *^ J LS #>*Ji)\ ojiJJti Jp JU^u V _ iJULl oJU j _ Ju^Ulj . SjbsJti iXjJt ilyt 
. i^Jl jl~>-l oUlyL f>Li)l JL^p L*iljjJl *A& y ilyl Lpj_o^ jl sj ^LtjX^I 

S/j> . UiiJ ik«i juo' i yiyuJi oLjJi **-t (H* of Ml u Jb- Jl (j.i-iiJij jllJlI 

. JUJtl IJLa J (.Jbuw" jJl cIl^LiJI f ISjVl JjloJr or- 11 ^'^^ f 1 * «>• Jl 

•y OjSOj iojli |ju -y LjkU- UUs> 80 _» jJap i^P r-lyO-1 ijj ^il (j^LMJ ^^ 
( jA&- i*iSvfl ,y -yJui^w^ 1 4i>«j /'"J-ll <_^.ljjJl j«— »^r Ojii*^ t^-JUs> 480 
^ ilJb iLapUju ^Vl pJy VI iaJU-I (.JU J LJp Uj . U-jJfSiJIj pl*JU 

Jjjbr : j>Jll >:f) v'lj-^ 1 f^J^ 3 Jj-^ t5' *«»"»>• pi ( 4S(J ) i^^ 11 u^-J O 
of -y^Uj (-iylsdJl y> ^Jip i^f jf) flijf ^'!>Aj' -y OjS0> >^s> ^1 jUixi t (1) ^ij 
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S*lyL fju; _JUi j*j .^^J\ gJli Jpy>. JULj c ^IjJjJI jLtf-)H J i-^a; 

^ ^J| f lijVl JS" ^^Jj _ ^fj j\ Ji\ jl—j _ fiijf tf>tf ^ AJj&l il JpVI 

Jpf ^ij Jp ^ Ujl^j (<JL-80) iyjall-o'ilU-l jJlp J! J^- ^4803 1 Oh L. 

j/i til ^^ ' M *~M oW »>• ^ ^ ^ *^ ' *M ^ 480 r*j <>• 

4 jl if 5 -y> ijj£o i^P jL^-l iJU<aj Lol ( j*9j_J t 4>-yJi (J-*- 11 ^a^ra" JliU_j 
«»lijVl Jj-1>- Ji >c>-/ Of - Sfjf - ^yJul; t L,<-»-i 50 -_y> «— AJuJ i_lj.s *-*^ ujj J* 
•y. ^'Ij-JuJl UjL^I Jtj-y (1) jjj Jj^>- u-»l=S3l I A* J>Jb« J gjJlil UIj-IjJI 
•y jjiCJ JjJbi-l IJLa 4 42682 JiJ\ A>rJ <_~>- ^j-^^l Jj**Jl 4 ( _ r oLJl ^Jt^ai\ 
fjLij t i -U JS" -y. OiJjVl Ui~l^ lii f^*- ' l^J f^jf 5 it* ^ J^ "-^i ^ ^ 
^ Jp <£** y ^U Of £**- <■ 72 LSjL-i t^ 1 <-l^ j^ 1 J*rJ 'J 1 —^ 1 J 
yj_yj 1 01921 ^IJLpVI Jp *£ JJbJl IJla JaJ ilJpVl Sti^ijj 4 50 -y. Jpf jlJlpf 
ttjU>-l .»jj jj g la.H <J (J**- d~p- 4Uajf aJU*I -^jj ;i^j>-I oy> 21 *ijJl dlli J_*j 
<u!pj t 40,44.4-^11 J iJLtll /»LijVl dj&jv>^\ LijL^-lj tljj^ 8 -WJ J-*^^ 
48,40,21,12,1 : plijVl J*^ ^Jl ftlj-Vl ^* SjbUl L^c jjii 

4 ajljJI (*->«*- uLS" Uf ^Sj 4 tiJUi -y (c-^"- j^S\ cjL^jJI JjJ^j U SjI pj 

ojLp i_jjJL.VI (JLfc J iijijil oULkdl JS" of Ja>-%j .j|Ja; V 5Jb-lj oUlj^V^ 

•^j t CjUlyr^l e>V f 1 ^ 1 4>* "-^M 1 l5*m ^ iLolj-S* f^l jl~>-l 0ULSC0I 
oLjJI jLi>-l i!L>- J L«f . (*>J-I Sjr^S" oLjJU jLx>-Vl iJU- <J f aJ^i^j* lAc- 
oJLp iiU- Jj 4 ijj -^> vi^-Ul Uljj <_ijjLs<aJl ,j-* ^^ t5' ( , !^><^- , l {£•*■£ ' (2) ^J^ 

iL^lj^o 'yWi i_iji^<aJl J>-l »l JlitlwuL O^U-I *yi i—Jjlla.ll iJLjJl ,JjP Jj_vaJ-l 

. ijikll oVU-l i>ip Jl Jj^jJU j| JLpVI jU>-I J f JLJj y^Ft-is^ jL^-Ij *lyr^l 

(v_jj-oU-l iL_w!jj 4^>-il L^ljrJaJj) oJL_o_J.I iolj—ixJl fLJjVl JjlJL>- 

oJN j L^JLp ^j^aJ.1 oljJLcJl a-xJ Ujf LiLU 4 «JUdl LJ 



. (OLs^l.1) w_jj— U-l /»Iji>_~ j | jjJj ^f (2) 
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Ss*-y 01 .A*-1w»j.I j< ,j-«*3j . <t<ui>sl.l <ui>cJI O j/L>t-<Jl5 •—■ ./i" i^JLc- ioltJLp oLp 
^IjiJl oIa 5L^ Xp IJJj 1 i^lj jdl «if pJly iljipL 4_iUdl o^LSliil ^^iu 
*^£ al^jf -^ :y (jl g\ji[ ^y^j : j^l sLpI_^ ^ «, ajuJI jU^-l oUlj-^-N 

jljSoj ii«jUJl Jp JaSs oJ>-lj oyi (j>-\* L p- (jjl jl LUS'jl jl5 La*J) iL.|jJLJl 
t idpLia jLl>-l <L=>ji o*-Uap| ^j 1. i*jUJl ,Jp t£j->-\ ly> e - l £i\ j\ SjJii\ r-l-pl 

•j^ UjJU- ■yi JiS'ldJ i»jliJl ix^-ljl j^b r-^J UJL9 1 1 JJ t Uiyy Ij*^ I Jl* Jl*jj 

^aiJii) (_$j>-l Ot)V5w« iiL* . A-uljjJl **X>d. JjJjJl LgJLitC OLJy 1 *Ua>-Vl aJLA 

.wjUJl jf t u^J^ ^ U*JiV «-L*-f Jp L^jIjIs-Ij <. *jIjaJI i^-^lye /»^pj j»oi J 

J,[ r/L£ N i*jl5 JL>*J U IjjlJj 4 4JJJL£ I «../?! I -j^o ^1 t iLalSj i*JiX-»J 4_L JlP- 

dlli (J uJJUXpIj t UjJjN *JLoJ *-{-\y4>\ iHjl-xlj Ui^-L 1 ! J •>£*■ rjj-l^l \t&» 

0j-5X»j (j-LJl ■j-fl jrtif iiL*. -jS^j *J 4 ^.LVl i_A ^j t i_i:U.I JJj j»j|ji Jp 
i -jjjjl Oir^L!! ilJtpf of jJu>j ti»jL2il oIa J i>rr>*» ^j^i (1 J^^ J tl -^!> A 

Jl c -uJL> ?JLaJ 5JUJ.1 ^ c-«l* ^Jdl ^^UJ-IJ^I II* tS^tj tCJijjj u^Jlji 
«JLaJ IjJj-^ JLi i-iflj* lyvrH o^llil 0^^' ^f Ct"^ ■*-* • JJ-^ 1 «y ^i 1 

tu^IljAI *ilji J A^rjX. J^-jJl SijJl^. iiJaJl Jj^JM -li t^U-l l^5j J J^J 
pMy Uf . oL-ljJdlj J^j>Ji\ Qfi ur i*J c i*Jip v*f J-^ •*» ^-M^ 1 "^J 
1 JjVl SjJLJ U^iJ xp ^ 4 iJ-U» ^j i^a* pb ^ iUUI olkLJl 
jw^- l^l* jljSi Jp ^j^ ^Jl pJljiJl diJi5 , g&j '^r\y> Jl - Ujf - ^j 
jtJIjS t dUU JLy t A>^^uj o^^>- J &u Jj&)\ 11j> 0^ ^/l t <2^ AJSl^ 

015 .!->- 1 \ "\ r • fl* *£ijA\ ~° J^ 1 ^li 1 ^ 1 <3 ^-y 1 Cj1 ; u ^ 1 Ji u ^P -tr*- (3) 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



Jp ^jJ- j^b ^ t 1^ ifcJtJl ^IjiJlj . uJWJl &f t oLO j^JIji 4 i^iJl 
J ^^ oli jjP c/iL-Iyi j^i. ,y J5" diJij ^-io ol £^1-^ 40;^ *l«— I 

aJLA jls L.j*P . »jlj_iJl aJL* tf JbJLjJl Jc- Cwl jlj-^J 4->~^ 4 ^jJl «-bjJ 

. f I a>i-*J l^^U Jp L-Lc J^UI jLUl b| Nl l«*l J&a-I 
J j^S J&- Jl OpLj t iJj Jl «i«j *1p Jp j»-a ^iJl ^Ut-i'tfl SjLixJ oi 
J JiJl SjjUw -_/x«j OLp-Vl (J^aj Jj i o*>LSl>ill oi* -yi j^_ iS" Jp i-Jjdl 

. 4joJ>^*J,I AojUJI «-« A^ljjjl (U>5S~ ^jlj- f ; k " •■■' o~^; 4 c^Jl 0")LSLLa 

. 4iLL>- oUsLiw-lj oU-biJ J[ ^SUJl ajLL> aS^JI ^Ijiil oLpjJ a^il U UlAi t ioila 
Systematic Sampling LJa rl l JJUag-Vl &U1I 

y>\ L*\j} >i*>ei JjJaJl AjJL aUjIJ -^ itu«o AjIj-Lp A^P s\£l Ajjltf. d)f i| aJjlij 

t Lsfl^-i 150000 Jp ^j^i i*j'U ■y i^p jUI aJjU Jjo jl Uj) ajUJU JU 

. *}j$~ j yVl IJLa 
Jvs>lji *J^j olplyi « jLx^-Vl iJUP Jvl>> rtJ t AjlJLJl iiaiJ ^Ij-XjJI jL^-^/L 

aJj ^JJlj jl*>-l J^ (ju iiyaUJl 4iL~<JJ y>ju) aajIixII oljLi>-Nl J^ Ao.h r,« 
•j-s eiJtii oULkj (j--^ -^ i9Usu40_; j^i; iup JL>-f Ui,f lil ; dUJL) JIl. (K^JL. 
Jlj-ixJl jL^-^L dLlij i olsliaJI jLarf-l ^1 *JU-I oJi,. J LJLpU t iilkj 1000 
fl JL& j^I [25 = — ]25_. j^i: oljL^-^l (jo ott J-^Iji iiy J JjVl AiUaJD 
43lki 25 Jl ipj*!f tf iol^lp ii Jau iiUaj ^-Ij^U-Ij jL^-Vi f Jul : Jj ^ aJUjJI 
J5J AiUaj 25 _j jJJu J-^lj* 4/ -^ ^^^Jl u»Lj H>^-l J fo_J -»j i JjVl 
10 jjjj iilkJl cJLS" LSIji* UjLl>-I pJ jJl JjVl iiUaJl ol ^jUJj . J-^li 
iJlxJlj (, 60 *ij AiLkJl LaJLjuj 35 *ij A_sLk_Jl JLxJl UjL^-U o^JSw, aJLpj 
985 pi, iiLkJl 6j5^- ^JJl jj>-Vl UjLx>-l Jl J^ j&- IJL^j ... t 85 ^ij Li 

*^il -j^ . iJiuU 4-jlj^ip Ai Ja; AjjUail AiQaj 40 Jl Jp ULa>- Jli OjS^j I JL^-j t 
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o| , <o fjuJ 25 j 1 (ju L» ^j ,^1 LJa*j of U J-*) jLj jiS"? ikL-j jl ^Ij-LaJl 
. L$-»Li *_jjJlJall oljocdl J* ^Ij-LnJl jS- ^j^Ji\ Jj^JaJ J-s*aJ tJ*£ U 

: l^JjJb- iJlS^l ^jj JbJI Jlill ^j t oL£U 

0j& i*il5 *l JJ^u-l j J A-ljjJl **^ JbJL^ (j^ynj . *~S0i Lf«Jij" jJl oLoJi-l 
Ojlt-w ^rt vi-*. c l^U j-stj ^L-J Aji^LL ik^l tikll J J jUl f ISjt l^lji 
Jp ULsW Vlj-JtjJI aj^I ^^L-f jJa_xj f Jb p5 i 4_j^1I ^ (jjO^-U 4-S» 
J-^tjiJl ^ISjfj cojL^-U fU ifill JjVl JljJuJI ^jJI of ubUay t 4_*iUJI 
J jULI jilj* ,yu£ - a*J^JI a^^-iJ _ CJIS ijLatSlI li* Jp C-I/ ^11 *J^i 
kOISLJI -^ i^Pi iJJ cJ&ii dUJJ i^-y .Corner Houses i^U Jp £* .^Jl 
Jba£ Jut* $Xj w UkU oLSL* ^L j-*>^ iPUaalj ^1^1 ^j oli 
oliC ^L ^ ol4>j ^a t S»UJl V 5 ^ 1 V"^" (i^ 1 ^L"^ 1 e ^ fJ^ ^U^J 

|Juh J ot JLiJl jjSj L. - U»- - ill* J«i i^l ^j^ J i * k;11 VV* 31 

5.U, oli aU j, OdJUt-Al jf 0^1 ^ c? 51 ^ 1 V^ 1 ^ ^ JLi * 2 ^ 
^jj j sj^I^II vyJ' Jj-^^ 1 oli ^f: 1 ^ 1 °^ UJI fr ^ f C*^ ^ ' ^ 

_ JjUll oJla ^Ui JUL j c i*i:^ U>J - JalP - a^L J* ^ J J^ 1 J f ^P is"- W 
'«kiL, 1.UJI A^ll jj -j- f JUJ jJl oUJOl-l .Ui ^ VJ uilaS JbJLj .iikil 
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A*^' u* LfT iS^. ^ v*^ ^7 ^ <S ' P^ ^ (°' s ' Mc ' s ^^O J*-^-^ C^W 
i. •*>- cJiSJ^ ^1 1- ■■>»>■ L« IjiU 4_jLs cdLIi «iu>- lil j^?- jS^Jj t ^j— *Jl 
-l~" t JU- <^f Jpj . oU£ll JUf J iJiuil yij-ijJl oLaJI w-JjA-J (y-OicI^I 
iAJL ^lyJl jUp^I J UJU-f lil i JjU-l J^iif ^ iJislI aA^ 1 ij - L * il 
iup Jp Jj-^LI LJLp Of (_^!>»Li t oU£ll ij>o Jbf J ^ jJ*i~J jJl J^kll 

LS ^. J ly.f 0j& <. U\j^i\ ^ ISjVl JjJb.- ^jJL-f ^L'L; i^P J^j" <Jjl^j 4*^ 
y^ ^JUI «, Uaidl iJlj-ljJI i-*Jl v-jjJL-f g-LJl ja Ji«Vl JJ-lj tijj-JwiJl 

lift I- jJaj jJl JjJeJl <y JbJbJl iJliAj . uJjJLLl J-ftlj oijJI ja jJ&\ 

4-^JL olilkJl ^LS -jSUj }\i»i t (iJidl iJI^J^Jl obyJl ^_j^JL— .T) u-jjL-Vl 
J-^IjaJI JbJbi *i>j t (^jiuJl J jl is£>jJl J oliLkJl iJp j^) J Ur - J L jf 

. L< ■ -I '.« J, Ja L^L^ia (_jL jl olJU.",.....)! jl oUtfjJI iJL«u iJ^ oliL»^j Ajjallll 
i^uS' ii*j JJill oliLkJl jl oliLJ.1 J-^lji i-JjJL-I /»lJi*ilw»l J JL>-jJl t~-^Jlj 
UjU>-l ^Msy Jp yjj U tJjLuf Jl V>^y 5JL; Igiljkf Oj-xJ /»lai^j^l S^xSJ 

. jLjJJ SykLb jj5J N <i->- 
til^-UI (*ji Of oLSC«j i^Vl y»i i«Jj>tiwJ.I ijiiJl cJlS' Lf t JU- qgf ,Jpj 

. aIJl^^VI JJ *Qa>-Vl -yi L^jj^aJj i*SUJl JJL^j iics-lj^j 

Stratified Sampling ^^' LSUa^Vl £uLll 

iv^lj JUl a-*^ ob yL» (t-w>5j jl 1 a.^.ii^" ( Jp fUAJaJI i^*JI t-jJLul JL*1»j j| c aI^jJI 

. Jaii oJo-lj iSi (Jj t JaJii SJis-lj Sjji j^Jij iouljJJl /t*x^- 
jl ila-^j iolj-ip is^P Jb^l *sJ ij*»*Jl A^dJaJl 4 i 5L s «>''yi iobdl v_jjJL»I J Ul 
i^-J CjIJ i-Cjill CjLjJI ^ *Pj^ (Jp i;l^' (J .U 8 ^ ^* J^ (j* i*ia^-« 

. iLwIj jJI m5S~ (J LftJL>-ljj <>-jJj L^*>cJ- 4^wwJb AjjLv^a 

oUS^.1 Of JL»u LSj iL> *JLil J ij^Lo 100 J «*-» J^ju _ ^i. _ Lui lili 
%5 j t %15 4*walS^I oL5llj t %30 oUJl oUS0.lj t %50 ^u-J Jir V-J^ 1 
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VI JLjjUI : jUJl J^iJl 



4~J Jp oU£ll fAy\ y £y JS" J^a^ cx^o tUjs i^> jXiJj oL£U ' 
J t_J^; Oa) .(9 j»ij JSCj. ^lait) 4—ljjJl £»^ J aJbr-ly ^LJ Ujloi. J ^jLJ 

02* cJ-SUas-"^ fciUil ol*lj»-l Jjf«J J i^Lol jUaJl fc J i ^ tf U j£w 
t oLx&l ja jOit ^jJ Jp l^ J£ ^jj. t iLsaidl j^tjiJl j* jop LjJ yl_£, 

/V^ Cr* *^ ' **^* J^ dr" ^^ ^^^ <-^ '-^ J 6"^ u-° ^j^r" oJjlop 
i»jliJl -yi 4^Jjci« jl ikw^j iolj-ip a^p (U^o iljU^j 50>-lj i*Jli J LgiS' *JLiJl 

■bj-i^j tA^jJl of-LiS' y Ojjj t^jiJaJl t-Jjio-Vl („**->■ i-Xodl jLtoMj t*JL>-jJ,l 
CJIS" U lil <.>£j>-\ l)W~J 1 4-wljOJi A-*i>0 ajj&I olSill J->-loJl ^JL^dl 
{ j~Juf- {y> j£\ i L ya«JI Lfr* a .. * j ,*-» <U«JL^1» i-uljOJl w'y* ,w2jL<a>-| (j ol/Jcdl 
t J-s<aiVl jA l)j5o i Li LlaJl obdl v^JjJL-1 J^Jaj U^ t i~-ljOJl *aX>J. AJj^i\ olliJl 
01 ,i*j IJLa) oj^S <?-jOj <LJl>iX« t^->tJl /L*i>iii 4Jj_$U.I oLiiJI cJlS^ li[ I— «l 
J (iahixil oliaJl 0y oJb- Jil 0j& l<Oo & JS" J^-li S0>- jSS"f jj& ol_£*xll 



% 50 



% 30 



% 15 



% 5 



( !L&. 20 ) M l / ( *r£\100) vi^Jl £rt#. 



50 



h-jjj 



i i*s£l 



30 



15 



i n./YftzA *-£•* 



UmijIj O 




10 


(20 x 


,50) 






6 


(20 x, 

1 .'.1 ,*e 


30 ) 




ii -AjJLSI 


cLuli 


3 



(20 x,!5 ) 
(20 x , 5 ) 



^jJl UOJl SJUw-y . fcjUUJ ^*sh*jJ f-y W J^i 
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is 

oUil L-jjL-f jJai tLtJ ,_g>J N ai Jj tjA-iSJl j^J ^ LJls OJ-I oi* 

. JuLkJl io'L^-^l 

,J2*j 0j5if JLoi t ojJUCa olyiixo (j^L^ Cj^* L°JLp I-1-a*j J^< J jj>j v_isjil Oj. 
*a2>J, iIjSQ.1 oliill JS" J>-b (jjf) i»- IjjJl >*^if J^-b ^jL-ilL ke-jy oljJcdl 
1^1 ^yjcw t t/j^Vl Ojj cAiiJl (J^iaj J^b y^i\ i yu>^\ -M.ri lr?! (*-*|>^' 

: dU AJ Jli* t oliiil uu o^J °^' cH 13 -^■P* 
[%S \ij .UJ ^ UU i Per Capita iyiJl iilSi Jp *b oUljil ^Uo- ^ bl 
t-jjLuf (i^s" UjU-^J Ljf ,Jju iJlftj t oL^il {y> j>-\ j\ 9y ,ju iilSoJl cLUj J 

JS" J^-b (oL^ll ^y <JI5 jJIp <_£?) iili" olijia Jj>-j {y> -)£b!l\ y> t Lo- ^1 

■jp l^Jj Jj-^jJl JuoU ^1 «JbJ| Jp (jj^aJ-\ _ Cj^U-I ^yaju (J Lu^Lojj 
oUSv> 5 L>jJ 015" aJLp Jlill Jj . 4~~Jl ^ iJLlaJl oUll twJjJL-1 J*Jaj Jj_^ 

Vj oVU-l *-^ J LmJ^ -jii t %30 *iljj iw>-J iJLl» i^P jf c ieJaXXa jl iJa~-j 
IJlA /jp AJD oLj^JUjO l^jJU Oj£> /J (JLJUj iJaisi oJb>-lj ^ -.^ /»^-"- A»xSvo Ap 

J jjiJl iiiSJ Jio) (Ju>^Jl a-^i« ol^Jdll JJLai Jp L'vjJ t oLxSCll y f-jJl 

j! ioLol jl ^..^./g^cxll oL^SslI iup (»->t>- o-iLj jj kJLJi>- tJrj bj jj J j^j Jiij 
Jp <u-Ls jI^II jJoll jL L^pLS Jp -ji^S" Jb- J,[ _ i—iSjij I JlA Ujly Of Nj t U^p 
jf c^\i* t5_y o2i . <u^p ojbj t_jjiHl oL^3,l j* f-yl\ cLLUb S^riL^ ii!>U 
*j>t?- oiL<_^ iJU-l sIa J ijjjJ> ^) ao«j Jb- J,J Ajjjiza L^j oil otxS3.l oUlj^o 

. (55i ^f gJli Jl I4LL*: 
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ijJl— v*S-*ifl A_oUll : JUJ! Jvoill yy 

SjUjj t Lfu-ljOj plu jJl oljJdl J* \Jb ^ jJi ^i ^ju ij^ jjj^ ^ 
a^^J Jp J^asM a^aJJI iJljAJl islUa^Y 1 ^J-*il> i t ^a2i\ j-J t^j-^f 
J viu* U ei^«] . ^^Jt JjuJI jjj* ^ iUjjdl ^j ^Lk. ijJu*A 

ju l^> oltill J^b LjUi p\ J^>JI ^^ o^lj ^UaiUl cJlS li| L. Jp 

JS" £. JU-I jA j^j (, AiJaJ Jp i^Jp ^Jl iiKJl Jp dJU 05" ujjs^jj CjUAII 

tiJUa^Nl 4-jUaU t^jui uJ^Luf f-LlL Ujl^i d)LJ IJJj i?utcJ\ J iijJJall as.x1I 
AAjJl *j^ Jyw t5jl««» Jp J^*a>JJ A^jw oLSjU J*>eJ Ujl JjC^jI (^wU Jp v-i5jl> 

. »'bJI J 

: 4 ■ ■■■« 5 «.Vtit ol—JwjJI iw*~ulij » JLp «-*3*vaJ 
Correcting Disproportionately Stratified Samples 

OjJj t oJL>- Jp 4ii J£J txjIxJI ^^j^vidj J t ij-rfLdl ^ iJiJaJl &^*J| LjJLAj 
iU*Jl ^j^pJLj jls t JU- (_$( Jpj . J-oI^JIj £~*JI f^P*-^ J V^" •** L« ^-^ , 
AJjIj^o tLa wiia.^ c AwJLi djj5^1l oliiil <PjaJ~ f j^aJniS t^ya^-^lLj tLji«5b 
jjjl oLiiU ^o^-Jl Jc^*-^ *~"><Ljo a Jp *6j>^-^aj ^ (j^*^ , ^*r* t i "— J ^ ■r^"?' 
L . J S.UII olUjdl Jp Jais ( «J ^JjJalU «JUiaj AJjIjll od*j . AUaJI lf^> Oj&j 

*^>«il j» JU .^aixJi 500 ^tj ^ku-L L.U ^JLi; Upj : dUiJ Jll^j 

^11 gJlsJl) .Lfcip UU^ ^Jl ^'bJl u *»J i (10) pij JUI JjaJri .?U*J1 
• (u"!**^' J 31 "'" 4 ^r^-' -(* f ^j^' U^ ' ^fc^ LUa>- 

iikdl oJLA jlSL- f-j** ^ 7..60 jL J Uj t <U Jjiy ^i j>U^ (jl jt t AJjjiJ 
U>.^ l^/J ^^1 ^ .iJl^Vl jf olwJt ^t ^J^-l v^J-l fcjdl (5) 
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vr 



U-*a^[l *-iUll : J^l J-^l 



f**^" i5js~- !» * V^ 1 f UAs-l Jj»" £^ c^*^ 500 -i ^^ oUl * :(10) ^^ 



t*-*' 








(170) 210 


( 150 ) 200 


(20) 10 


(^ 


290 


200 


90 


* 


500 


( 300 ) 400 


( 200 ) 100 





IJLaj t L^JLp o^JLo \*-j* <M£Jl -y %40 ofj «, UUJl i^Dl S^LgJLJl Jp O^ 3 ^- 
Jp OjU>l>JU %80 _> jJi" jJlj Lc-p J^- 1>° ^ ^^J 1 -^- l^ 1 V**^ 1 ^^ 
jJIj t LJjdl «SlxJl of ^ju IJL*j I^JLp os^^-I j^J %20 i W^ 1 *i ^ Wl SjMJI 

^1 JLp-Fj uis^/Ll ^I-LpV iiLjU-l tww^Jl (J* lf*^>*j Lui jJl 4XjJ| JM^- ( y> LL<a>- 

jjlp ^vaJ jl Jl cjjLif a^JU LLU ~Lo oU 4 dUi Jl ajLsVIj . Cj£j-\ jf 
J£ll jJbJl) is&\ oyJukx^. (200 j^jjl-pj) LUl ijJUJl ^jlJLil t _ s ^>- 
jx l^Jip UU^ jjll tfJLA-l ^ lijVl LoJU^-l ISI U.I (400 _> jJLi Cfr£j-=^ 
ju ii>*~-il tiUj ^ys Ifclp J^aJ-l /^j^l fl^j Vl of *A>cX~i i^Lw^Jl oUUo>-Nl 
Ajjjlill (j-'jlJil ^y Ij^-jj^j ,1 tji v~JIj 20 : t/^l «*j«j)) i-ftK iLLl« ^I^JVl 
(i^Jl «Jli -y>50 JjLi;) LJjJI iylill ^jlJLil j* lj-=r>^ oV 150 J cLUJl 
jjl i^xil L>o^»j t i^bia iup U JbH U5_^J dil JJ is**z£j <. 170 pj-^jjJil j-ewaJ 

(_5jiwJ.I ^yaaii Li tiw»^>jJl oUU<a>- , yi ,j iU**J.I i_wwJl JjUaJ L$JIp LLii=>- 

ij^l! Oj^J^«iwj ,^jJJI uy^Lfl v~j of IjJ^tj l^SG tiikjil oLSLJ ( _ 5 «JLcJl 
v_^j LjJLp LU*>- (%42) itii^l Sj^-Vl L-Jl aJUhj .%42 -y NJb %34 ^jl~J 

JJUJl ii^ Jp gLjr'Vl o/f jt-J^Jl (.$.;>>~qj 4_v*>Li.| fLijVl «*»«-/iJ oLS" 

Luk^l JULj 4 ULx^ j^JI i-jJJ a^U-I J-ioJl jf 3^*JI Tt^-^ Loi c IJL» 
'■-"■« * " w „ 

. UjLu I4JLP LJLsA?- (XjI ruliJl bjJU-^Ju Ol 
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iJL_^^Vl LjjUlI : jUJI J-Aiil 



Vi 



NON-PROBABILITY SAMPLING 

Purposive Sampling i^, i)| aJLsb^I ii,Uil 

^S"l -^ W>_/Jl £~*Jl Jj^ L^ljJ tiJI^^I j£. i^J| ^uL) <_jyj t (^j t-JjPy. 

4^P» ^1 jL>-Vl ^yuu J Lfcip jilaj Oij ii/1 iJ^^I j^ oLjJI fljjf 
l$J Oi*^ OjSo La UIp jJl ijiLiisX-ju'Vl iijj><Ji J i2j_PaJl eJlA jtbaJj . «e^L-l 

S/u^ 4j UjI t L» .A>- (jj[ Uj jl) lij j»j> jSu 9-j*pja {*£■ oUoJLvo ,Jp Jj .^-Ll ■ 
tl_/cl-l J,l L>Jj U SiLri tS^jJ^I aJIp oLajLw Jp 1 :!,)_■/>.>■ jL^^j cobLo 

.j^ ^Iji £*X^ ^ ^tj-tjJl jLi>-Nl t-jjJLuf Jl *>>JUI -yi Nju dUij td^Jl 
oLUJUlj i^UJi oL£ll 0^ «^A*Jl Jj^ <i^-i *lj>-l Lojl Lt lil : dJU-L Jit. 
t p-j^ijil i JLa J_oi>- %zAj>jLka J-aJI (J* Jj-^aJ-l jli ( L» iiklfl J 4jJuA^j|j iJUJ.1 
•jjUIj (%-^JUij 4 (^Liij ui»jyJ>l oU£il (-^^ (jjlj g^ku-l Jjja -jP jl 

rt_w»jij aL)L>tX*>il i JuJaJI "yAj . iikdli CjLxSsII (J (jiXalnJl ^y> *-*£*■ (jjij* 1 jj* 

ui^^ : ^•' /h^ (J^" U^-j*^ iJLSCo[ jp vILaU toLj^ll lSjj-L" ^Ij olj-Lij 
^Jl ««-l_/cl-l £-p» jL ti-^U-l L^pLJ LojJ c-JlS" li| Lot . a-^J.1 i " < \i :\ \j 
*^z Jp L>Jli jJa; i!jL< LoLSC»Li 4 i«.ljjJl **&■ J-i*iJ olS" L*L«airio,l 
LuSUjj . ilUi ij^Li oljJLi; -jjj^^dl i«UJl oL^ll *-IjJUj ^yLi-l aJ5 i^ljjJl 
. axjlJ f-UJL. (. j^il i-.ljjJl (^J. oLoJl (>« ^>JI I J* J^ V"^» J^ 1 
OLjX-l e-lyrN v^yJl 4V<J' <^Ijj L^JLp Ld^as- ^Jl ^Ldl o »a>«i*J t Jj^ll 

c oji-Jl jj jUxJl Ajcrl^j 5*.lji jj Js> -jp i I^Ap LLo>-- ,jJI ^Ldl *bj; iJal 
Vj JL-f ^U LuSUj L5 t oU5ai JLf J ^>iJl £.U^L? ' ;L ^ 1 o!>L>wy 
cJlS liLi t UstJli *_* Ifilky oU5ai i^^JU oLSjJL. Jp ^i^dJ aJ^^I 
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Quota Sampling i-^aJ-l SJUas-Vl k»UU 

*a oU£Ll •y ^JLdiiJ.1 ■y %15 of 0^ 1^1 . ^k J^ <-~°jA\ ^*U> ■>« 
alft jUpNI (J Oji^-L. lJj-. ui^lail Oc^Ul Op <, JLJl ^jJliJl (^1*JI ^-"^ 
. (t-fljj^j ft '>=rk 'A^J^i IcV*" fA^r*' li «V*^' j' «U»aJ-l J 
« La j^ Jl a^LSju UyoLU J J-V V^vaJ-l a-jLx>-V' iuUll jl •y (^JLij 
oJLa Jp LljUai^Jl ^^.ajo ij>-j *j> _ iJl^^l jl iolj-ijJl iJUa>-^/l CjLjUJ.1 

t »l*Jl tj\j\ tbilJ JL< J Oi^^l <_M i>° H^ ^s<avaJ-l iA-^-V' ^^1 
(A) [Gall i~»£a jf &*■'%> i_^ . o^Jbcu ^Ij^f Je*^ viUij i Jjj~JI oL>olj 
J cjf Jbj 4 1972 /»U JLJi t i^a^aJ-i £-jJI wJjJL.f /»l J£*xJ i— aLSjl^ o>y up Poll] 

. (iuLJLjJl ioUil *_^L*ii J>~laJ 

Accidental Sampling SJ Avail SJUa*-^! ^J^' 

ijUil « L^»ji^i» (J iijliu ijJL^Jl ijL_ s i2>- , Vl 4JoL«il oIj J_»-ajI (j^*j 

t«Cuulji «^ll isxljjjl A*i>*i i-JaJL-^/l iJLf- ojbsJ.1 i~*Jl J^tC Olc-^ 1 Jj^-J f-^ 

IJLiU^a ^j^^oi- Jjl <Jj J» 1 V i Jl>-Jj Ji tin 4~5o> ^jA ^ X - tl" oJJ ii-UaJI <U»aS 

Jjf y J5^J A» t La i-^Ca ^Iji iiJLvaJl iUPj . ojUYl i»Jb>- i-ikjJ J,l 0_a4>-jXj 
i5j Jaj iiJLvaJl ivjP j» "w^X^j Jij t AijJl OtJ" ^ 4-J^ll J,[ i^J I-Aj-^T- LjUS^ Ol*"*^ 
ylj^J (jf i—fr (_^l (J^sjUiJJl! oUval^llj ob.bJ.1 ,_y2jo U> /^Ji LaJLJ^ isj j£\ 

CjLoJL>- -yi •jjJLdlsJ.I i!L>- jj t aJJL/iJl AljP ( - gj.".».,o; e-LajjNl (j-Svoj ! *-iUi JLta 

SJbJll Ol/5ljJl lijH^^. Jp t (.UJI ^fjjl nL^I^I J* J_^J ^fj £>Ua-^.l 4 — -> (6) 

. (Ob^/il) . «ll ... 4>L^-^I i v-LJl LUwJl cikst J JUJlj c ^yVl 
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^-J^l J^U- 01 U~^il lils i *j» J^~\ *Sa JJ j#>-j^ NW-j 25 Jjfj t oJU*- 25 Jjf 
ol Jij-*-! W-^"' /■ J^-'Q *)l^-1 oJ-* J ^ tifSxil ot»Jl>- aIji^wwI i^LS j-X4 
aJU- J l»f . djU^lj jj^fJJl ^u 5*i£il cjUo>- aIo>=x^I j cAj^b^Nl U ^J>y 

ijL (. ii JLbil <C-j<jI <*-Pjj (jw>tll CJ(/vi^il (j^axJ *-NiaJ jl />;W"...'i i *j~^0,l ilji.1 
J Jb_/JU LJj ijJ i— >kS 17 Jjf jL~>-l aJU-I aJLft J «Ja^Jj t («Jl . . . i>o »jip 

f-LJU Oj-nj i U»s" "^ ^-b^ 1 £•*? J^ ^ d* J j-^^ Jr-^ 1 ij^ ^ 

Sample Size : M 1 ji-*"" 

h 

4, »-^J.I tkiJ-l = E 
(Z) iijLjJl irjjJl clJb-j J Ajjiiail «JJi irji = Z 

: dili JUL. . a^-co oLu^j oljly SUftl ^ <■ ^>^\ M' c^" ^-Mj 
l^*-j i %95 i,U» L>JLJ «a 0^* 01 ^jyj ' ^r^ 1 ^^ «- iL ' J iL ^- a 
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itL&JJ JLJLU yLJ-l Ja^jdl ,y> jMjj 20 JjJu* Ji jl Jbjj iiKdJ yL^ 

.jVj* 1,50 jlJLiw tiJ^ 1 ^Lr^V 1 Ji^ r* '*** ^ 
: j^l b jJ tcIj t JU1I J LaU^jj! jJI /»UjVL. idjUl itaL*II ^ j«ij 

, r (1,50)1,96 ^ 
" ' l jNp 20 J 

ola>-j -^ 1,96 ^jLj jJIj) a£)I aJ- LaLu^j ^1 %95 Jl iL-J jljJj 

ijJL?- AlJLifcL^I Ibjf I jl Lof t jLjto^ Ifciljil ( j^*JJ ii^i" i^J (c$jL*ll i-slyxJ'b/l 

J* 

*-j5> *^v-j(l,96 -y ^Jb ^jU« v_»ly>Jt SJi>-j2,57 <)U-I ai* J Ja~Jl ^r..^.^) 
t^UaiJl IJLA J UjL^ diJj . JUl J^aiil J M^aT ^iS"f i^Ja; ^JaiJl -b»-j 4J&JI 

oVb- jL^>-lj l ^c* >— ^J-l oljJdil JbJL^ j»JL> lil t ajI _ /»U- 4_>-jj _ Jj_aJl 
lili . ijJJall oVbU -_jP oLUl ^*?£ J ftjJl dJUi JLw IzSUj <ol» t i-lj^Jl 

LuSC»j 4JI3 tLvljjJl fu££- oblyil JS^JI j-ja>vLI JJUj 4*^>J.I o'yU-l iJLp olS' 

(J Ifljcyijj <Uc«j>«il oLoJL>J,i j*b\jj *->*>bXj ^is^JI *-Uap>- VI i__UJWjI flditlvul 

ioUdl oLiJ Jj J? jp o^LJ-l jLi>-l *j I i| Lai . ^J\-^a^[ ^j^JL* J-£-i 
£?>aJ U}Lix-.l j^j t 4JU-l oJLa J oUUI OU cSJL^>-NI iJUa>-Vl 

J «_JjP J.I OljJcil ijJb- J (iJUij t J5^ iw»ljjJl /«^if JP *iji-^ C1jI^j-«j 

. L^i*«ilji 

L^JI UjLh£>jj ^Jl J^uIjJJI X-«^£ Ol^JtXa **i> «WJudl »UUJI !iMAJ (M^* LaJ^P 

.dJllII J^uUl J iOkil 
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(,) INDUCTIVE STATISTICS 



j «_i "^ Vj toJ-Ul» 3 J** ^^W fy^~ o^^"- fJ*' """ '^a*^' bJLAj c ,_ji^9jJl 

Ukllj i. jU&Jl v-jL-VI Jp -(Inferential) ^Ir^-Vl J J,*iV^uVl ^Ua^-Vl 
eij^t iuj>- JjL£ Jj^k -jp I^Ip Jva>-J jJl ii/til (»~»*^ l^oLJ ( _^><-*j t j-dU 

JiCil J»Lil*I ^juj^li tjLsflX^Lj tiu-lj oJl >w»j* oULJl iiS" Jp oULJl -^ 

4 *i p Jij^ 9 O* Mc 1 *' £*■*>* ^b-^' £♦**?■ "^^H J* lit**/* Oj>Skj Jli c (<b-Lo 

o}j*il ( _yajUaji-l jjA2J (_^ij <L»lj ji\ £■££■ ^y> 0L0JI i_*>«~Jj iOl*La>-Nl 
V^i Vr^ 'l5 jr^ Jl *~* <>» oUUip-VI a*J «-AJL^j t .^J.1 I JU> iiUailj 

v_~-oj c (2, Parameter lA*j> ^L i-ljjJl obuiU 4~»53l ^UsiM i_jytj 



.(oL?>il) 
• (dl*>U) aJI ^ ^ All JLjJlI ,__>. *uJ j,* "^ ^JUI coliJl ^ (2) 
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^L-.:.:.^! aI—^^^I :>iJltll J^ill AY 

t (^L-J-l Ja^.jJl) (^LJ-I Ja— jdl :dUi Ji« tipLwaJlj JSLiJl d~>- -y. j^_5 

i_iws>jX) ol>Jlra./?ll «*Xa ^Ij^xl^l -Up 4 Jb»- (_£l (J-f-j . L_*/i_Pj . . . iw~*X)l 

t iL-ljjJl oU^Xit \*Ju^jd \s**JJ>ci^\ li[ I^p i— ili£ Lg-*^jL»j Lftljit* jli 4 oLjJI 

•yijj ,5 JJl t yLJ-l Ja-ujdl «, fj-^jil J* *}^-l l-U J l~^" gdl oUdksall p-fclj 

•j iJLj _ UijJ - *Jj. j-ojj IjS" t 4^*JI cjUUap-L aJ^Ip Jp l)j£j L»Xp X j^JL aJ[ 

:y> ^Vl jJlkvailj 4 (i^JI £»S>A ^Lo- -k^jX** - jf) d->JJ 4*U*5 4 ( jU, ) 

iuJl oUU^-l J ^ Ujup "S" j*jJ u (MwJ <JI yj, ^JJI 4 ^jUll uil^'ill 
,_SjL*» (_slj>JU) J^>Jl5 <u-U*S" i^. Uxp t (Sigma) _j^JL» <ull yj>j> m {j?- J 

, (JUStj iLuljjJl ^*>«1 

The statistical Hypothesis aA^o^ I j^j^l 

Jy>- k~ju> ob~«i£ j»-£2 ^3} Js^" J* J*~ ^i* <■ o^J^ M 3 ^. ^-^M 1 
pi* . JUjJI ^^-h Ju*UM»> c^Ull .-Ak£ js &LAI olftUJl jf ^1 
^31 ob~*i*xJJ L^AJUt j| IjsLlk. c$JUj ^ gSUi ^ J^tJlj Cup-UI Uxju 
( ,. t Ji;jj o^dl Jl^f 4>° ^^ - ^"^ - ■ Lju " oAjj^ 1 ^ '-Mi iL-**^ 
l^lij £*Jl ^j^. ^-~d \^j\ t^J^ 1 a* <W til J 3 ^^ 1 '^V 1 
^jy J£i3 <4) Null Hypothesis i^^aJl ,>j>JI jf yUas-'jH <>j^l ^^i 
SJl*- JSLi J g-Lay 4U 6( ^i J_^- ^-J^-l jja-SJIj ui^dl j^ gj* -y ^>J\ 

SzSj, 4 jiJui^JJ ur-UJI i5^ $ >ljai L^, :dUi JLi- ly.^" 
Jn Xl-J 4^>-; w>> JS^i l«i*J 4^^^ jHf»lJ»i«.l 5J^ I^U UsUjI 

jlSj 4^JJ 5*1^ jj^li f* /w^Vj^ 1 .y^^^ 1 oI til^* ^ i^^ J -^ 

JpJ^d 4dUJlli>^J 4«-W> ( J-Li>--ai>:_ r ol JP 4^,'J-IUjjAJia^-i 

J J^Jdl OjJbj c^J vW-J f, V -^ Uj tSj - 1 ^ 1 ^ cJ 53 tL ^J> ol ^l 
oU[» SjLp ^ ^Jb 1 Test of Hypothesis ,y>jy^\ jL^-l » SjLp L^.JJo«.I 

, ittJbw aj^- (3) 

. (.JbJl J>i} U,f 1*Jp jiL (4) 
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Ar 



^i_ •-..yi .L-^-VI :^JlsJI J-aiJl 



yyt £J>y J iJUfl>-Vl ,>J>1I t*^j OS 0j£ ^ l^i» t « Proof ^j>Jl 
.1531 _^i , .^i ^f oLJl ^ N >j>Jl jl^l of c/iy * LrL'V ^ U^J 
aJUVI U* ^Jkjj . L,- tptJ ^Jl ijlaJl ^ jl -U*^ ^ ^-kJS £^&~».- 
j js>JI (.JLPj v^jil UpU J- JtftdJ U^>- tfjUS JiJ of i W^ 1 ^J 
i^Uo ii^uj cLjsULj JJLsij If-LSj ii-»Jl ol^U- £^ AiUdl cjUI^VI 
(^ jf iJUa^y ^j>ilj . 4^>jjj «i^JI ^^^.j ^lii JjC^; b.Li *Lp 

^jy J ilidJ) bpUjf L~<J£ jf ifS J-\ U5IjjL UjU t^Lj 44-^SCJJ 

pjLdl <£y^~j> Cv. k3i& *j-prj (»J* <_r<=!>-«j of y> c<-j^L-Vl IAa ^Ij_?«^-I 
L*i ^Jl oCUl -^ SjuxJJ _ ii-ljJl &% - c-J L. lil ^ c v^l (lJi^-lj 

jvP 4j yi^aJl LuijjJ (jf r-lSi-il ,*.JlT...; LjU 4 aJjO iJtAp ilLl* jl Lgjt«^j 
4— Ij JJI f-o^f OJjJtla jjjJ il^U 3^>-jJ UijJaJ *p-Ij U *k*C*~ a 4 <uIpj 4 A^s>^9 

jf Jl iiU^L ,lf**>o Lui jJl oULJl £~p Jp jUi-VIj 4M c -^*I £~J>y> 

4 L—iif Jp r^k! jf <w^ l LfcAJ jf LjSLo^j ftlj— i 4ijA*a}\ 0*3 J^ VJ^^ ^M' 

^jJI y> t jO-I ^^Ul jl c ?d^JL iaLcdl ^y-Vl JSUJ-I ^U : :U* JjLj 

. IaiLu 

olibUJLl cjIJ^JI ,jp jf (OL^. ilj 4^_LiJ-l •jp *JL*>tJJ L^tv J!)^- ^y 
JpLjvs jl*J 4 j^iJil JjLdl 4-jjJL.f **jJ jf 4_^ 4 oljrwiJJ iySO.1 jf iJiLdl 
iiLcLl ( _^j_ / iiJ eJUJL>- JjIJj jW j j^SJd\ JjL>Jj toLpLidJlj t j^-aI—oII 

J /wsJ jf AjI^JLI ^jj^^aJl 'yj t <b fjJaJ (_$JlJl i^>»JI oUa_«jy C->!>LSw4J 

. vi*>tJJ 4Pj^m9j1I ( j^j jr iJl jJp jjjy [/=j jl /^-*i /J-Il «-5Jjdl oI_/AJ,I 4 IjjL^pI 

*~-£j oLw i^Li jJ_>J jf (_-£ 4 (5) ^jUa^Vl r-lii-itsU L«l JLiw-l JUpj 

Statistical inference ?Ab*aj> i-iJjll ^^vU*.l La (5) 
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1,-f* : JjVl . «-l__>- jU (i_-*>_Jl oliij oLjp jl oliLJl j_U_t»j iiUia Oj-nj Jl5) 
^il -j^i 4 ivM'L.jJl oL>-h^-Nlj oUI^")!! JL>- SJLidJ oL_UL>-Vl cJl£ 
l^oi . jl$l»Nl jJii Jfc^ia^J aJ-L-vj -^ iij^» **~Al _#-J^ «I>T ^ JJiLJl Jjb*- 
^>jl->» cJ_? l« !_■[ c i*-ill 4_*jJLp Oj-nj ^^i i-c-jljj iiJb a^L^JI oU-Ull cJlS" 

•jj« JlS'LJl jj^yu vJjUjy toJbJLi AiJi; Lgii-Liwj Lgju^- i^JL-f i*=rl^ Jp ^jJ-1 
_5 jkj <■ oLjJI idjJ? ip-^L^» •jj* JlS'LJl (w-^t : ijliilj 4 *U__>-f ^1 ^ LftpL*- 
J SjjS'JLil o^U-l J_T Jj . *J_WiJ.I <Js.L~~_.Nl i_j.jJL.Vl m Lj-^Ly i L^LS^-J 
Independant Random <JLtf__II AjJIjJLjJI 4j_va>-Ml 4~>Ull of Jb-U* n_jb_Cll I--* 
^L^.^1 oUK-^jll? o^j-~^ oljL^-l ** jJa-xiJ 4_J-L» t Sampling 

t oUJ-_dl J5 £l_Jl c5jj^I ,>• :-_JLi)lj .yUa^l i^L-JLL jlxil 

»^_f J oljJcdl « jjj o •>£> of -JUa* - ^ - 00 jl~^li . L_>L>- "5-Sw- iJj-Ul 
a_-L_» oULi Jp (t) jL-9-l ,5^ of <-~£ etUi Jl 5sU_»[ . L*~i> \**jy iL.ljaJl 
o_Lj Jp J^s-tJ-l y <j£<~-J" 4 _s jlj-3 ^jjdl J^> J-^-,1 _S>i-il J* 

Olj-Js-Nl i( (1) (tij JjJ^-) S-JU-w-'iH oUl^l dj^Tj^J ijw~-U iLli 

Mj i^-L-Jl oLji-w. k---.bJ i^L.^1 • l 5ilil Jl njl^Jl li* J ,>>_ jP 

4 *8*#ijii i jl* Jj^ Siiji-.'iii J v^ji ty cA i u^j^ 1 j 1 ^-^ ;L ^ li; - 1 C^ 

. jfcAxWj ^UJI ft Ua>-Nl JLf J ejj^ 1 ^V 1 *^^ ^ 
Jp oydJ ^ya^iJl aji of -j^*i -5-U 1 ^^ y* '^-c-W 1 / 'iW-b 

^t.y jp ^u»ni jd> op s— ^ cj 11 M- 1 ut '"j 1 ^ c^ 1 jl ^^ 1 

, ___ubil oIjIa-NIj jfuUll (.lJb^-1 ol .jl^>i\ J>j j^.Uil jL_^V 4>-j»-v-JI 
4 *U ^^..,. oUUl ^ J JjL ej^l Vr 1 J 5 °^ ^ ' ^' ^ «J* ^ 
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t-^kJl «jjJl) aA^V 1 ^^ £r-^ J '(^^ olJ ^) ^* JI G-^" :L fr s ^ 
JUjjdl **af J oVU-l ,yr ^jji) i-ljjJl £<^ gjjO t(«~*Jl oUUa^/ 
«-»^- oUjjjJj ilSU^II oUil oUjJjJ JjJj . (^Vl ^y oljrJcdl Jp 
jiUl -y. Lit Ml t aJuSC^ -jSUj l^ 01 ja {*J\>j i 4^ ^L^Jjp" c 4~.lj.lll 
t o'Uas-N I ioUll «i jjj A^il bjUjXoul jl t JU- ^f Jpj . Sil> pUJL; ^b» 
cj(jLx>-I oUI^M iJikl! ,j— 'Vl ^ ^ o^*^ J^ '^A*^ <^JJ^ 

LxJU- jj^j . i^Ul i~Jl J^U IajjUx^I ^Jl t-j^CJl iO*J yLJ-l Ja^jjdl 

jA i <L*Li iwJ^Uall ^^Jcdjj i ijSCJU tJyiJL^uJ.1 ily Vl jy iSc- ^ i oJjk «ui>*Jl 
U ?c»-~j t jj^ i-ljJ fc»if i^il ^ UjJ U&J il Ji«j l» t UIpj . v_-^Jl -j» iJp 
.Jp !■,/'■*■'■■- Lili oLjP SJp /jj iXo L»i jJU c <ui>tJI CjuoJI ■y> Jb-l*JI J-^-i^j 
. «J| . . . 3X, 2X, ,1X : bjJ J>«^i I JJj i SjbcJj k-^^UJ ioL->- Cjlko.ji« SJLc- 

. • > * c 

(J 1>Jjj t LjJLSwoj Lui jjJl oLjJI j JjJ IjjI— ^> <LoLvJ-l ol!a*«jxll ^ iJp ^1 

(jLi JJlc jJp J-^as^l! t (jLo jt— "j (Jp ioL-J-l oUs-jjjJ.1 oJLft ajjjj (Ji ill>-l oi-A 
•y> 'jjJL.tf^^J.I JS^ JlLw«j Lui blj . oL-J-l oUa-jiai»JJ «LjLa>- ji I ijL«il *jj jXJ 

Loi j^j AwJlil ix-Jl <_l!>^ iu^ll -jji L^jLo^L Ij^li ^1 t-c^Jl jJp -jp t i^SCLl 
oULJl LoJL>si^il lij t (^j»il t^^fj • 5*«ljJJl /'-o^?'^ L*ijjj - aJL:!— I ft-i* (J ji*j 

. <Uj«jI «j j jXj ^o.-»jui jip _ <l2j JaJI «JL- _ L,o9xJ c CjULJI aJLai t^jl »^j »j j aj 
jJpjI ioL«J-l oUa^jjJ.1 (Jp JtjiJ ^pdiSj M t^j^jjjiJI oljLi>-l jl t ^...laJl ^j 

^jyJl jL^>-lj JjSwj I^SUj Jj t ioLJ-l oLk— jxJJ iJUa^'yi AXiUll *j jjJ 
. Lo^l *~j>y> Oy^ oUUd?-Ml f-ljj| -^ f-jj ^1 Jjj>- _ Io^_2j _ iJLvos-Nl 
i^ljjJl /«-»^><J. (ijL^I i-il^MU jJLcj iJUaa-Vl Lwijy cJlS" U lil : !>li*i 
jlS - liLs t iwJL! (j5jLnil i_ilj>J^\J ijUa>-Vl oUil «jjy o* s *^ ^* f^ >,:: -- J 
J LoL^aI y^2>J lJj^j t L-lj "Jl a*x>J. aJjLxII oli!)L>Jl Jp L^a.-^ Lw»l e _i«>l 
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Hypothesis Testing about the Population Mean 

jlxial ( _^aju jj^aiJjj t^^ijjjijl oijLisM tw^LJ Jp is^^-U oJaJ ,JiJLi Lpj 

I Pj-/J>jll li-* Jj>- <--^jJ J^l V"~L^ 
OUpxJJ Aia>- AVJ (Jp ,U-*J t v£->»*JI ^y°Jj* JLjJjsO LaLii Jl«j t *,Ji l£ Lij Njl 

LiC k~£- Jp Jj-^aJ-1 (j^syu iuljJLp A-SL^-I ioUl ik>- «^aj ;i±UJJ 'teyfSj 
c i^ljjJl >t*if olfJbd 4j^jL^» ,jJ>jj» r~0y. ty& LaJ^xj t 12J.3 ^Lii A»JjJl)l **:£■ 
Leo t i»iL5Jl i-iibil ajJc* J-f—j l/^j • 4~*^ *— '^ Js^J j*^*^ J f ^r^ (^ 

Aj jdiirt'l AjV'jAJl ,j/5^J ">i*i ;> " <• 4~»l Jp ,**£>«I (jL*J-l Ja^gjXXl rt-£^& it^f- Wi ijfjtiu 

jl ,j^>Aj Lcoj t 30 ^sjLJ <L»ljjJl A^^i u->L«J-l Ja^jiall jJcdl «UJ ol J* 1 

30 t^jLw <LuljJUl /c*X>«J, (jLwd-l Ja^jXll jl ,i*j iJLftj <\^sj>t-/9 iijivaJI A**-* j/^ 
AjLsA5-Nl AXjJI ijls ti>*->w» 4j^is<aJl i-^jill CJl5"jJ { Ji>- <.,j£\j -J*^ 
A)jPx~1| iJl^wJl CjLoJI ty»J> <Jp I l^L»a- ~S~j> JjJl (4*iL*J-l oLk-JjJkl A^P) 

jf asJuaII jyli Jp tbj t^^l J,| a^jP ^ l^i»J jocJ i_»^i a~.Ij.aJI *-*if ,y 
Iji)- _ JiC-iii i_ij— L*jLi>-Lj p-j&mi &~p l$\ Ol <- r *r"H ' jjSl^-tjJl i_9lj^J j/l Jp 
£^Ji A-KJI oNUJJ J*ill aJ*Jl -jp [^ Ji ioMU-1 <>» ijJ^ jop <>" 

J C.'.<w3 JjJl oNU-l iJp Jp tAU*JJ ^jL-J-l Ja-yiU *^» i_ A»j . t: ,.« tlUj 

t A^JJ ^LJ-I J^jiJD i^Ul j^aJl J5 jlfpNl J UJUf ISli iSjbiJLI M> 

. IjiuS' JjiC *-ui!l bJLfc ,j^J jlj& jl Jjfl» ^Ir^' ^' -i>»l~i 
jo. ajUU SjjUi» jjS^o. LfLo Sj^ v-J Ols t iv«U ^LJ-I Ja-^jdl iJU- Jj 

JU- ^\ Jp .30 l5jLJ ji\j l"^\jJS\ ^A Uy~^-\ Ja^jh*^ V^ 1 ^' 

c 50 jf 4 L^lk^. Oj5C: ci.UJJ iLli oLjfr Jp J-^^ 02i iUpj tjj^l 

•^ Lf t svJJ a1*i>j.i a^l^-i oik^ii ol* j£ ^jijsai ^jjJi ^ j*^j 
t (i-ijjji ^^ ^lj-i Ja-^di ^ Lj vj 1 ^ <^b jj^ ^' P^ rf 11 
^lj-i -kuyijj <j>j^i ^ & JL ^ JI ^ '^ ^ "^ djJ ^ ^ U - ?J 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



AV 



^L^u-Vl *1_^>-Vl :«iJliJl J**Ul 



**aJ yLJ-l Jx-j=JU -i^ill pJJl o* -Wj ' %5 ' %1 UM U j-^" t^ 1 
lujjj iJUa^-VI oUU ^j/ ^y*-^ ^jUIj (»-aU J53I £J jJi >^*ij i ^IjJJl 
OLJI ,y JJLst j^P bJP i^-U ot _ l2lk« _ J**JI jJaJl J jti N *V ilj^IiJ 
idJUlj .[SjbUl oLoJl :>apj |»j«- J jjO^. ^b iJL*] i-ljOJl £-«sf <y 
U5 ^Jl i-Jl ^ ^L^ j;> -j* t L^*J yL-J-l Ja-j-dl i^J i-^t -^ 
J£J t$jJaJl ^4J>JI £• L^j^ p*» (^ ti-ljjJl £*^- -y LJlj-ip IajL^-Ij 
i**i-l (j-^ oLup ja L,-U>- (jS^II ^ (jLS'^lj ci^JJ JL,LJ-I olk-ydl 
i_a^aj t i~*JJ ^jLo- ia*yl« LjJJ g£j b^a 4 i*-lj jJl *<^ (j^ii "_ya «ij_^Loj 

i^ivJl i~^iJl JU^~J Laj t 30 cijl— i yUJ-l *k~.jX« ^^j £*^ J j_^iaJl 

4^*J| J^Js -yj t *J»UJI JJjJlj iLfci U T^aij jdl i!i>JJl Jl 4 iJlj iiJi^ 

(^1 UiUil J jl^J *y*a I iij . i*^>w» js- l~jij&\ oIa (1)1 4 LfrLU^ L«i jJl 

jy£j Of Sjis>l£ J*>«^ l^i» tiJ^xJJ 4J^aJl W-^l (j^j jlyJ LiSLs^l J 

tiyil v^ 1 J^ W^ ^ (i^ 1 »>LU' «*s» -^ ^ li[p J ilstl>- l«i* W 

^i V -v-CJj t %5 j %1 <Jiib Oj5J iJU-l a!* J AjJLiiJI 4j j>dl A««Jl oL.jl«v«J 

. C-jIjj Ljif Jp (^w^'Jl oJL*. JbM 

)t«j>J. ^jLJ-l Ja-jjdl 0j5o UajUi c lij^J-l SjilJ i« r — jJI jl olk^al ^yi Jju 50 
i«JjJl /^p IjLaj U^jJ (jL-J-l Ja-ojdl d)j5vj LoJ_jj«i IJJ .30 LjL-~» a_^>IjJJI 

^J U igk* LaJllPj c 30 (_$jL«J (Jl i^iljjJl «^XpJl (jLJ-l Jsuu^U-U <U>^»IJi3 VI 

bixt^J. (jLJ-l Ja*-jdl jf Jp IjJiJ^ (1)j5j b>JLo U^s t JaSs %5 a^Uj CjUa~*jJ.I 
cUJi -y JtftxUj . UtU- - -Uuf - dj£i Ja IJL* Ijjly t ^j .30 (jjUo V ,^-ljjJl 
(jLJ-l Ja^ijJ.1 jf AjJali AijJaj C^j bU 0^ ^ JS\ b*J>jji jLx>-l SjLp-^ i^ji 

^j i^^*iL-Li ,_ji*J>l ls^JI lu*^* JU-X-J bJ^i t tA^i 30 (_$jL»j ^»ljjJI L»*x>J. 
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^L^-VI *L_s^Vl :cJli)l J^lAJI 



AA 



dj£> *& ^jii L*aij <uU <_JJL| ^ jJl jf » J*UL.| jl^ loU£| J^l -y. ol5C*yi 

it 

(A±*}\ Ifclp ^j^ ^Jl ^SJI gjj jf) A^JI gjjj Jp ^^ (11) ^Jj JjjJ-lj 



a£" 


u-s&t J4* 


2 


100 


10 


10 


15 


5 


5 


4 


3 






[(3 X 0) + (5 X 4) + (15 X 5) + (10 X 10) + (2 X 100)] 



35 



iwJJ qLJ-l Ja^ydl (X) 



395 
35 
11,3 



J^jJlj <, 11.3 _j ifrj^>J,l oiJ. cojUx-J.1 >_s^JLI L )L*J-\ Ja*«ydl i*J> j JiJ 
ft^vtf jjp t LaLSCJLi "j Xil~»il >i*^»d. i_$j\j>^\ AJ j i/pl 7«v»ji 10 *ij ^yx^JjJI 
1 iwuljjJl A^rd. ,-2*2^-1 (jLs^i-l Jau^dl 01 «Ua>Ota A*° cejUx~ll iw^ol iA^ 
W>lil £~JU SjUiJlI t_j£Jl iJbJ yLJ-l Ja— jil jf LwiJUl lil* . 4jL~>- ^j 

/ujjj) £jU1I aj jjJ ^aJl ^o-aJI oli 30 -j jJLii M»l£ i-.ljaJl £*££ £> ^L^L. 
^JJl JSCiJl JUtf of jSUj (35 = n LoXp t i^JJ i&Jl oLi-l oILu-jJlI JS 
iJUii^o 35 Jl oLp ,ywj J^ of <d» Jbt Oij 1 11 ^j jUl JSCJl J _^JL 

.40 J,[ A-/*i •& /"^r" (j*^" -* l * u j 1 " 

i^Ul oLJ-l oUa-jdl jf] j_^JiJl SjiU ^1 Of 0**; c (11) JS^i Jl>dly 
«^>J. ^LJ-I Jxvojdil 4_*J ,y> JU-Jl JS" s -vo LfuJ djStj ioLp <y> 
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A^ 



^Jpl_fS-VI *L^VI :^J\ii\ J^i\ 




jljScJl 



90 



70 60 



40 30 



20 10 

jl ^1 l-JUtI J* iUUl ^aJl oij c oUll ^jl uil>f J ^-y c [JUjjJI 
ijj, 4C jjdi -j, J^jVi (, — aJi J Mi ^ «>• U*k J»"f *^i ^' 

^ jUij i^l Sj^tJl ^1 ^ JbJ ^Jl c (11) J5^i -^ v>Jl *!?rVl J 
jMdl eJLAj . ijjlji. Js.jii^ l^LUi; ^ n-sy-Vl *l>rVl ujjj W^ ^^ ^J- 1 *- 
SjLuj) jU I LJS >J.I l^lUi ^1 iJLsai 4^Lil ^ *-« «tr- V- 1 J** iUJiil 

tikll oJlaj i (<jjl» J& %2.5 , %5 JLU) i^> Sj>v J v_~Jl «I* ^ij 
^Ul (JjJJl tfoll Jp) cijJI Jir iyil ^jJIj !>UJ.I fc-L- Jii (illMl) 




i^jJU ,jL~J-l Ja-yJll io-J = X 

•y cijUJll ^^1 ^joJ ^LJ-I J*-ysJJ i^>Jl 4JWJII ^.^ &JS : < n > J 5 ^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^L^VI .L-^Vl :^Jlill J^uJI 



(The Central-Limit Theorem ijS'jM ijl^dl <4jliJ rj~^ (j^V^ Uxp ^iiL^. 
JiVl Jp jl <. oLj«JU iiixst *J Jp _ jU~Vl ^^aj j _ J-^a>«J Jii t dUUj 

O iSvj LoJLiP ,^>- iwljjJl A-»I>«i j-djiJ-l (jLsJ-l Ja^>j-lil •jP J— xJl AS a "Uxj 

. AjjXsaII <WsyiJl l jMji I lil»L>- Ijly JiO Lo 
jf 4JLU Lft/CJu jJl rt-iJb JJ^Cj lc^ «*<iljj\P LjJj -l£ jl£ tilaadJl 6 JA l^J 
jy> L\^P -w>t>- jL^-L; Sfjl fyio jb t JjJ^dl I if- pi) jl b^C*jj t jjflaJl ojilJ 

Lp^j . iLUall jIsLJl! ixiaidl j^jaJI JbJb^J t Z Score i£jL*ll iJl^pJ^ I is-jj 
oJa>«j «Ja^ L«IS3L) L^UIj^-I ^j^JyCLwJ *j t <b ^S^il 4jLJI *J^JaJ TO"^ f^ ' ^ '' 

The Central-Limit Theorem *> £)\ U^S\ iyjal 

t (11) J5Lt J ^U-l Ja-ijiuJU 5JUo>-Nl oUll £Jjj" Of iJi^^. U^*j 

jJLjj t 30 -. jJlij t^JJl i 4-ljjJl ^toJ. ^IJoMl y*~J-l Ja-'jJ.I Jj>- .£/♦* 
AjLjJI iijiaJ Jijh -JP LgJLp UUis- ,jJl oU^Uil J-*aij dliij c ( _ 5 *J'» ^jj^ 

. 5—ljjJl A^>d ^LJL-I Ja*-jJ.b iSLcdl ^jyJl -Ar 5 ^ ^ Uxp- 1 

. LmJ IjjjS" iwjJl *^>- l)j5sj Uaxp - 2 

^jL-J-l Ja-_^ib i_iLcdl ^j^L; J*Si ^ -^ Ljj»j 4 .^JaJl ^.jj-^ 1 

ja ojJbJ.1 /.U>>-Vl oli ^JLiuJil yi^iJI obuJl ^ jap J^ 5 ^ ^ -^ 
jU t ( Q 2 ) ^jU ^.Udl c ( /U, ) ^jU. gL^Ll Ja-jdl jl^j c U a^Ij^ ^s* 
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. <UJJ1~J,I «LjIjJL*JI CjLujJI *w» (ip t_^*J~ 

30 -_r«^f) L^J \jyS i^x!l j^^.- 015" !il b> Jp 4 4jjSjll iiL^Jl i^ki u ^jj 
\*-jy - ^>.J& - ^r^ W (yLJ-l Ja^uD iJL^-y I oUil *j jjJ jls 4 (*>LLo 

01 t Ja_j-*)l>j . ( _ f *~JaJl A||jj-Jl •_/> iJUas-)/l £jL>JJ ajJjI 1 —iA-«i <■ ( ) 

t L~J *>J-I o/ljS" oL^aU ^jLJ-I Ja^jldU ijljJjJl iJUa^-'yi 4_JuL*il *j J y 

& £ fi & — 

t**^ CjJJ^\ J^ if" j^ l -ir A ! <■ ^r^ ^*ijy ^jy - ^.j-^ - Oj-SL~» 

. Lal^l K-*py> jfdS\ tyja ^c 5^,|j jj| 

iJUs-Vl ijUJJ ^JjjJI 01 ^IJLil L^SUj tJXiJl j^p>jJI ti^oy 
•^ oLjl*ll ^|ji*x«.l L^Uj <. IJJj 1 ( _ f *Ja)l JSUl _ LjX _ JUL- iJlj^ijJl 

[J iUIj^Ij tl^LUio -jjj-ma. Lui ji\j t jLJt (jS >^JU «jjjJl uiljJaf 

JS^ilJ i io'L^fl ijUl ^jj: ^J>y J I Jb^ jSSf 0j& jl j'Vl ^gkLj 

4ko-ji« jji (^JJl j^J\ £<^>*JS oL c ajjST^lI UfJI i,^ UaJ: e^s- .(1 1) ^Jj 
^ljfL r ^l^(c c *J| (1 ^>.)(n)eJl5Ulil 4 (a 2 ) HjdJ liy cdij-j^LJ-l 
(n) _j L^*>c>- j a_i ^1 oL_*D SJL^2>-yi i-oL*il a-jJjJ OLi <, 30 -j-* 
^ji^j M -1 W-? 1 — ~° ljL-J-I Lfk*-p OjS^j t L*J=. Lu jy _ L-jjJil _ Oj-5L~, 
4 s JU>. , Sfl SijUil ^jji jli 1 35 ^jL^. b^p ^ 015 U.j t (-^- ) J y 

tij^-i tj^Jl bt*^J. ^JUII yLJ-l Jsu-jJ.1 OlS" lij 4 LtJs _ Lyu _ 0j>SL, 
Ja-yJ.1 jL) iSjiJ-l oiAj .30 Jl_^ 0j>SC v_Sj- iJU^tf-yi L^jUx ^Jjj" 0^ t 30 

J CjL^o yLJ-| Ja^uJJ 4JUl>-)|I ijUll ^jjJ 4ij3j±\ ikJd\ J g l , -L | 
£*^J. yLJ- Jau-jiJJ -^.^ _^p t (X) yLJ-l Ja-^dl 4^J OL liy c~Z ( |J ) 
M L^L~>- Ja-jd Nl^l jSSVl wJl ^j t ( |i ) H .u^ jji- ^JJI i^ijjJi 

4-JUp-y oUil ^jjj jjliijf c i^U y LJ-l .k^dl oljili; jujbi j^|| ^ 
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■^i ,^JJl i-ljjJl £+&■ OL i> jSjil iiLfJl Aj^ jJtJj .(X) yLJ-l Jim-jJuU 

t (n) j^oo oL^J t (X) kX^j\ fcjUll ^jjl jjUJ jU t ( O 2 ) ^jL-j jjlii 

o 2 

b^j t 4^j£ Jp -jij^ ^ dl^j i( 2 ) ^jL-j ti-Ul i-ljaJI £*^i 
i_i^ US Jiij ' ( 5-' ) yj\* aJI jLSj ^JUI M 1 ^ **s» J* -^ *" P^ 

-[X-X]2" 

= 2 S = i^Jl jjUj 

n 

•^ ^ lt yl^jll *U»-VI oLU ^ JpS 3 l»J ^ iUiUI &Ull J 
Jju! of of U«i IUj 4 JNa^l jf ,>Uu-Vl .L^Nl ^ J^aJl ^ ^1 

jjUu" JbJ ^ 4 M J j~>^ j^ y.^" (X) oli i>F VJ 1 -^ i*-MI c*=^ 
J j^ jiJJJ ( S 2 ) oli y^l ^jJL-Lj t *-ljaJl ^ y.Ud Ijj^oi IjUE M 1 

. ' .<° 2 ) 

Jl L5 *~ d ^Jl JUjJdl ^ **U jU« j^ otf lil d>>^ ^.xiJl J^j 
S 2 i-Jl^Jd VU^-y oUil ^Jjd (^LJ-I J»-j4l) W Ml J ^j*^" 
tji >dl li* C? >^ J " U^f lit* .(CP )cj*y^ *&* '(^b-^l £•=* ji^") 

>u^h r J^ 1 jJl ^ ^ u ^ '^ ^^ ra ^^ ° f UiU 

* : >^^Ij 

2 [X-X]f2 
1-n 
_S JJr ^JL„UU liJaUil .!» Jd -n)i*J>^ f ^U- Jp ^ ^ ^ 

. iJjjJl ^»->J. t _j 2 ^- 1 

^.kuJ , ^LJ-I J—yUJ VU^V 1 ijUll &s J-^ ^-^^ dl '>^. 

: Ji \£ (11) JjJi>- J oijj ^11 oUUl ^a^x^L. tfcjJI y.U; V L^ 
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w 



^L^VI *l_^Vl :£JlsJl J^iJl 



2 (X-X)f 


2 (X-X) 


(X-X) 


X 


F 


X 


15.735.38 


7.867,69 


88.7 


11.3 


2 


100 


16.90 


1,69 


1.3 


11.3 


10 


10 


595.35 


39.69 


6.3- 


11.3 


15 


5 


266.45 


53.29 


7.3- 


11.3 


5 


4 


383.07 


127.69 


11.3- 


11.3 


3 





16.997.10 



2 [X-X]f3 

= 2 S = £~*Jl jAkJ 



1-n 

16,997,15 

499,92 = = 2 S 

34 



lijj i (X) -*J -yi i»J JS3 i;^ aJLp- •_>» jiSl ij^-j (_■■■»; UsUll J (f) ^^Jaj" 
jl LJlP jl£J cjj^Jiil jlj& Ol^o J>JlP J IjJJ ^JJl iJL*Jl (w-^aj*) i_i&U<aJ i 
Jj>A^ Lidu oLo^Uil ftJj»> *^i jJpj . (n) i*Ji Jsj^cJ 35 "yi NJb 5 a, 



M2S = 



499,93 



n 



<U-J 



I <Clo-»3 ) jLdj 



c(oX) ) j^JL ^ j-"jiJ ' Standard Error ^jLJ-l Ja^uli ^jLjiII Ua-i-L «Jl 
3,78 = V 14,28 = o X = ^jLJ.1 LkU 
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^ 



M\ 



-VI :^JUlJ^uUl 



M 




41,34 



37,56 33,78 30 26,22 


22,24 18,66 




11.34-30 - 


(3.48)3-30 = 


18.66 


7.56-30 = 


(3.78)2-30 = 


22.44 




(3.78) -30 = 


26.22 




H = 


30 




(3.78) +30 = 


33.78 


7.56 + 30 = 


(3.78)2 + 30 = 


37.56 


11.34 + 30 = 


(3.78)3 + 30 = 


41.34 



jj& otLaJl t (oLj<JJ J~J-\ Ja-j^l) (X) J ijJUaa-V 1 ^.IjlJL) iS J* HJJ> : (!2) J&£ 
jwif >jV*jj i 30 -i /li (jL.J-1 iia^tyjt j<&i iwlji f-*^ j-* ojl^ 1 i 35 _j 1^»#l?- 

.499.92 = .jIjUm (Iff) yteu 



oL»p Jp lxx~« i 30 = yLJ-l iia—jio a— Iji A-»i>«i (X) = i-^JJ gL.J-1 
^Vl jLJl JaiJ-l J* JI^JlI iu*JU iuLJ-l olk^l.1 (vJj c 35 ^jLJ fl^-L 

j£jJl JiJ ioUi-l oLUxil J ^iy. ja ^ ^j~£ ( jJl 22.24.18.66) 

olsl_^Jl 4j">^j (30) i-ljjJl £0^*1 yLJ-l Ja-jdl -^p Jbw 18,66 c~s- <. (12) 
jp ^ J5 Jl*J c 37,56 t 22,24 \^ <. 41,34 J v-JL ilU-l dUiSj ti>jL~> 
33,78 i 26,22 jl J^Jj tujijL** u^Lr**^ «■ (3°) i-M 1 f^ u*^ 1 Ja-j^J 
.(30) iu-ljjJl ^^Jl.^LJ-I Ja^dl -jp Jb-lj lSj^*-" <-»l>»^ V^ J^ -^ 
£*^>J. ^LJ-I Ja-,yll jP L^ JS" JUJ41,34 c 16.66 JpLaJl CJIS l* lijj 
J eSjLxil vJI^JVI i«J jt l jju iJigi <, l^jLjw <-ily^l oLb-j J^VL L-l all 
Jil 1^1 UUp [(Z Score - 3,0)3,0 = i£jL»il ^I^Vl i^-jJ ^1] 3 _ ^jLJ IN.fih 
Jjill ,^SUj <. fj{-flll (_r^J ■ i^- 1 ^ ,wa l -*lr >t '' ""^l-^-J O^Vi; ^jLJ-l Ja^jdl js 
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<U 



^L-:.^l *l_*^l : £Jlill J**J| 



+ = (^jL*il tilj>JVl 5>-jJ t^l) 3 + i^jL-1 41,34 J t5jL«ll <-ilj>JMi i*J jL 
olJb-j ^">& gLJ-l Jau-jdl •j* Jpf iki J *a Ljil lilt l (Z Score + 3)3 



ob-Uae! 


X 


z 


C*jj^ «/*— *"' J*-"^ 1 J*- 1 ' t/jW" ^'j^j oi-i*- j 3 


3.00 


16.88 


gjjsll ,^1-J- 1 J"-^ 1 J*-"' "/J 1 !" , - il > 1 ^"^J 


2.00 


22.44 


wjjdJ jjl—i-l i-ijil JjL>t i^jLju Jlj^l 30»-j 


1.00 


26.22 


( vijxJl £«s# ) jij>U ^1-J-l J«->jdl 


000 


30.00 


M}_^U ^UJ-I Jujslt j* ,jl*l i^jUv <_ilj^1 50»-j 


1.00 


33.78 


£J>dJ ^iUJ-1 iu-jsll ^ ^t ^ jlj« jiyii ,ya»- j 


2.00 


37.56 


gjjsl! ^UJ-I Ja-jdl ,y ^Ipl i^jl^M Jlyil OlUrj iW 


3.00 


41.34 



.(Z Score) eSjLdl ^Jl^^l 4>-j3 Jp fjial ^Jl oN^I i (13) JSLiJl ^i^ 

oJ_?-j ^J[ iJUap-Nl £jl**U (i^yliJl *j jjlil Jj_p«X; l^°Li t (%-wjJl I J* Ji«J 
l5jL*il I laj-lj c 30 = ( \\ ) C^><Jl ,*-4^>«i (^L^i-I Ja-ujdl C~>- c i*?ji» ajJ y 
i cs*^ 9 £dj JJ (Ji *1^ cffM I^J ' 3,79 = |i X ) d»>«Jl A*i>l ^LJ-I Ja*-yuiJ 




^jUil J^J-\ iuyil i-a- ,£,U1I gjjd ^jLJ,l uily^l oUj: J^i :(13) J-SLi 
j^ %34 Jir , .*>f oLu jjdl J SUUl jWilj .1 = ^jU, Jlj^Jl i = ^L*. Ja^jd 
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4 £*~>W 1 = cSjLil v-iL^xJ^lj t^iva = vio*Jl mS>A. ^LJ-I Ja^yJ.1 (J^js- 
3,87 y> (i-.ljjJl **if obylo J oLoJl) SaJudJ Js-LiJl ,ju Si Li I j*iJ dUJbj 
i^J LI t Qav) Ji 30 -yi ^jLJ-l Ja^jil Jjj^o _ Liif _ *yu \S <. (jA+e) Ji 
cj\i\yu> j\ oL^Jl ujj cS') a^Jj^I J uy- 5 ^ ui^aii <j$ uy *i^!l 4_^-LJ,l 

ioL^-VI &jL1I /uj jp J (4~d' V*-* jf ^*" J^y) ^ a ^ iJ 1 (jy^- j^i 

aJ^LhII Jt)bi- jyi t Z Score 4jjL>w i»J jl 4jjL*>i i>--p JJ t (12) JjJb^j 

_:iJLil 

- = Z = 4jjL*1| i»-j jJl 



an 



t JjVl J-s^ill SjLi (J LftUijjl jJl itaHl *-« Lvo^jLo (J <uLtxJ iliUil «Jla 
a_«mu4jj i (<LiL*wI-l oua-jjjil ia--yi«j ,jL»J-l Ja*«jil <Wjj ^jj!» L^j3 *jj >Ju~>- 

iL>t*J J5 Jjj>^ Cji* SjiLnll aJlA aIJLsxI^Lj . lSjLhII uiljShJ'i/l i*J Jp «jU| 
uiLpoyl <U-S ( j^auishJj AjiJ L^ t5J^-j 30 jlJliLoj j L ^JI *-$>■ J[ LjiLSL ■j-o 

LL-I i-jJLJl u^<U>-L^JLl Ajjjii i-— jJl Ll t Tej^t-^ J_>-lj J[ 3,78 ^ u^jLil 
oL-Lw« ^V L^u-i ,J SJiL-a lS a~-' <. l^c*; ^"LJilj t Jj-LII LS *~)aj\ 4^**-*' 
01 (^j IJiaj) a^\t~° Oi 1 *^ SL»LiL (jf^JaJl jLJl ,_^>«il c-^ iolj (^^l 
JL« . (Jjjxdl Jj^> >jP LjJLp Jvas^dl Jcu-xJl t j~il L* jcu^J^Jl Oi 1 ^^' 

:dUJU 

(26,22) Oi^Sjl uy. <■ (a) ^j^ii Ji-t 4*51^1 U5JI 4>-Lil ^ %34 jS>S 
(26,22) iUjill jf Jb^J tSjjLdl CjU-jJUJ Jj_^I v-jjJl-I jilJLiw-Lj (30,00) j 
Ou Sj^^sJl o-ULIjO,{W jjUal 30,00 i^illj t (b) JbJbL-l ^>Jil J 1,00 Jjlk' 
J.L-f a^IjJI U£Jl 49-Lll ^. %34 H l«x*J jJi* i (b) ^>J.I J 0,00 * 1,00 

t AjjLJ~I oL^piJl (Jvoaj j_Lj«J r^J >-»>** Ljl c l y^}^ o*J • uW cr^' 
^^^wJU i^UUl aJU-I J c JL- ^1 >j .(a) J*A\ Ji-f <*ILJI Ukil ^LJ- 
o J>-j jl 4 £jlA\ i yt t Jai\ L f>^. iiLdl iuLJ-l CjLLjJI 2^U J>J i (b) 

. ^.L&l IJL* ,>JL J (2) pij JjJbLl Ji, 4 Jjlo>- J iVJ 4 tyv^l J>>^\ 
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W 



^. U /-- Ml *l-*»-Vl :^JlsII J^iJl 



Testing a hypothesis about |j when n is large 

J-U -^ ^j .30 J LjL~. i-.ljjJI £**>J. ^L-sLl Ja-yil jf Uo^-j 4 \xj>jj 
Laj 11,3 t/^jLo i^lll k~Jl J SjLcJ.1 iwJ^Jl jJLp Jsu-jX* ji tii-jJl oUL 

? 30 i/^jL-j iw-ljjJl /t*>J. yLJ-l Ja-^dl 

LgJLp JjliaJj 1 «J»1>JlI o-ii ^j^ 4 *r*^ ("-"^J ' ^j**-^ If 1 ' L«Lc *1*J iJ-~>«j Ajv9jiJ 
,^LJ-I Ja—jdl *ij lili %5 ^5cJj Significance Level jN-dl (5ji-ll ^Ua-^a* 

J^-ji* i±~>- tA-jUa>-Vl &jUil *JjjJ v-iljlaf J (_$f xAj>jhJ.\ itflajJ.1 J t_J£U*J 

ti^JJ oUl olk-juJU J£JI ^Ul -y. %5 v-J Jif ^Jl iliiiil Ukll 

yLJ-l ik— jl« ivulj.5 jv^>J. j_^ii)l iJUl^ jjP U^Jli jb kJIJlp'yi LJLp A^tXj-u 

. (jjA^ai\ Lu^ji ^^ai^ (JWIjj 30, 

Uajf ^jj -j^i t (12) *Sj JSwJLJ t _ s 2jy-l oUil fjjjil L»l-U«i^l t_JUo 
of y JiStll l_^ 4jlj5 til i^xJ of JJ -jiCJj . ^yt^JaJl ajjjJI o>A>-j flJli^—l 
.(14) j,j, JSCJI J illJall jtUtl ilJb J i*ilj i;L*U ^r-jjJl 




-1.96 1.96 

.^^^aJlL^y^j JJ 



i4^-j:(14)J£Ji 
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L» LtSjj <■ ( z ) *iJ?*-* ^P Jl H' 3 i>» ^~^ cjl—J-l Ja«jjdl Jjjso pii 
\^J>J> ( _ r ai J -J~» tcJUi jli c (14) J-S^J iiilaJ.1 A_a k . d l J *_Si^ oJlS" lil 
.30 t^J^-d ^-"b^l ^^A- (jj'—^"' Ja-ajdl 01 (Jp ^jyaj (jJJl c ( J J L i ai\ 
jj Li* * j>- jJS^ ("-^Jj ' ui£J'-~ , *'° ui-LrT Jl ( 'O^ J') %5 Jl <u«J 4.0.^; A&2J 
%2.5 jf .025 j t ^p-iVl v-J^ 1 J %2.5 jf .025 ^f t (14) J£i)l LJl>f ^ u^t 
|JL>- S/v*5 jl |JL>-_/Jw» ^Lw-^- Ja~uj^° Jp LJj^ap- ilU- Jj . '^•♦jjM iwuU^I jj 
jivsi tju i*iLJl A.ala'.ll «^~^>~ t oLx-^j t5 JJl ^jaU Lsiaij Jl dili (_pj^» t £~*JJ 

o-LAI £j*^ -^ %47 ' 5 J ! ' 457 if* 1 - 1 ' ( 14 ) J 5 ^ J c^ 1 J-*"* ' 2 -» 
%50 jf ,50 t^jUJ i >^JJ j-^Vl ^JU-I ^ USCJI o-L-Ll Of lilt) iJKJl 

. (aJLSOI Ss-LII ^> 

J 4*i*ljJl 4750 4^j2Jl L^>-ljj <, ^>US0l J>JL. J (2) ^i, JjO*- J UJi I i[ 
ofj i 1,9 (^jL-J (<_is<aJl J* i«iljJl) iJaJ^II 2 AaJ of Jl^U- _ LyiJ _ <u*aXL« 
i>-ji U «Cj ijw*Jl -jjJuo ,**>«jj .06 i^jLwJ (ij^jJl Jp ijoljJl) v-fjl 2 i*J 
i 1,96 ajjLhII o-jjJl a*J ,ju i^iljJl iikll jl t^u \1aj 1,96 (jJjLJ 4jjLjw 
jLs t ittL^ L ysjJail ^j>Jl SJi>-j of U.U»j ,4750 ^jLJ tjjw> ^LJ-I Ja-^dlj 
(ULlail iikil) (j^il 4ik» 01* tlUj . l,96_ (£jLj tiJUl ajjLJ.1 ^rj-dl 
Ja-* .ydl *J *^ <y 0j£s <. ^ji^ai\ U>J ^yiij Jl L*iaJ ^Jl t (14) jSCiJl J 
i 1,96 + ,y j^f jl 1,96 -j* yu^f <ijL>w ol>-jJ tf- g~S ,_p)l AXj*^ ^jl-J-l 

\1% ox 

liUsy (UUalt ^jJl Aila^ Jstlij c 1,96_ J^uVl ^^T 1 J ^"4,95 jf ^ 
Jp Jva^ jf J^>J.I j^ ->»i t 30 i£jl~t tjjLJ-l -da-^ a*-Ijj ^*^ L>aJ 
. ?y>ws ^ \^J>j of ^XwJ li^j «, 11,3 ^LJ-I Ifi^y* ~<~£- 
JUu c 30 t|jL-j Us-lji ^^J. ^LJ-I J»*->l oL : l^iljai of lijji o'Vl 
jbx^NU g^uJ of ^-Ij (IJl* Lijl^ J (0^ o^ oi bjL /ii) IskU- L^> 
t iJLAl »i* J %30 -^ JiL jOSi 4-Ml ^bfJ. cjUJ-l Ja-y^ 1 '^ L ' Ul * J* 
.11,3 t5jL-i i-ljJJl £***J. gL-J-l Jx-yiJJ jiaa Jviif Oli 
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\\ 



^U ;-...yi *L_^>-Vl :>lM\ J*«JI 



ii-lj jA\ £*^i ^Li-I Ja-.jdb iiLcdl <>j>Ji jL^Y '^-^ ^^ ^ 
ipL»j t iJjJdl ****! ^LJ-I Ja~»jdl i«-JaJ ^\Ji\ jt& J^*j fl^ll -1 
^ycJaJl «-ydl SJl>-j flJ»«zJ bJlSC«Li t 30 -y j6\ fc-*Jl j^«- jl* lii .2 

twlxSCJl j»JL. ja2 J j J^r f\J6£~>\> t (Z Score) ijUll i^-jjJi i»J al£l A 

ol» J ,^»jJj) £.3 j^ v-»ljis»f J iiUill (jrftijJl jJ=>^ tlrrfl* JjUaJ c5-JJt 
. (,j^Jl ji>b> JJJalj ^j_jxU jLJl J^il fj> I AJU-I 

^jLaII (Jl^^J^lj ^LJ-I Ja—jdl (_-jL~>- j»j «iJljJL» iLP J-*-*; (»L^I -5 
^jL-J-l Ja—jlJJ oUll «jjJ t^jUxll Ciast-l JUJ^j i <^*JU (j~>«J.I -£*) 



J? 






t ( was^l 4 a la :, j J^-ta *ij i IS[j . ULx-^j jJl iyL^aJl «UsijiJl aU^i-ib 
Lui ij mjI^JI (juLo -lajjjj i i>fcw>fcMS 4j^isoJI <Uv^jiJI 01 _ ui^» - ^jpjjii 

: oyju* (n) dj& U-Up ( (i ) -j AiLcdl ^j^l jLtf-l 
Testing a Hypothesis about [i When (n) is Small 

(X) (jLJ-l Ja— jxJL) c ijLsflp-'i/l ioUil /o jy Jp 5j_)Sjil ^IfJl ^^ J?^ 
*jjjj jii (Luj o_/-i-v£> , *-^*J' 1J4J aJL>- (_J Lot cL^mj 6/>^S <CUa)I i!)»5sj L^oJUAp 
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' (t) gjjSj ,^— d t» £ri ck ' v*^ 1 gj^ gu V (X) J o'U^I oUll 
."Student's Distribution" 4_JUal) t «jy _, oUJl J «Jl jLijj 

V j*^ ^^ <• V^ 1 ^ 1 ^^LJj^ i^l^l £l^Vl •>• y-I ^ t (t) *jJjj- JlJj 
tgLJ-l Ja-jdLj iiLcll tw-L^Jl ^j^aJI oljL^-l o^^lsi^. J5 *Iju*x*-I 

gjy b\ tliL- UjjjI jIj . (30 j* Jif ob) SjJi^ i^dl 0j& Ljlxp JJUij 
ft 

\nXs- _ i^j^ iivaj _ LotJ? Ipjj* OjSo 4 ,jL*wi-l Ja^jldJ SJUi>-Nl 0L.UII 

"' * * * 

4 ufhP*- i^r" ^jj^ ' t ppy >-a.'-vajj . ( 100 <n ) la?- S^S" (n) i»J Oj-xJ 

jA 4 100 < n dj& UvUp t ioL-J-l CjUa^j-vJJ jj^j^iil jLtM J <«l Jlitl^l JbJ 

oUll ^jjj of ULU. i od jiSVl jLtf-Vl y t jLx^l juJ ci~>. t Jlill ^ I j»jl^I 

jJaT oljJa>- ^f) jL^Vl IJIa CjUIjStI 4iJb *ji tgLi-l Ja~»jlJU SJUw-^l 

.(tTest):(t)jL^-l 

iJ^Jl oNU-l jf *>-UlI ■>. %95 i~± J^Vl c iui i ^LJ-I k^yJi ^jUil 

Jl ^yf t gjy fju IjK 4 (n) oNU-l iJip ilj jjKj 4 jUI U ±A\ Ji-I Uljll 

.(3) rtij JjA>- J>Ji,l jkil) t JjJ^r ^j^wx* ^ U jfoy [5 i ,j*~^\ /MJJ^I 

(.ISJLLa { yxi\^a>- Oli ilSlp Lfljl ilL* t ^^JaJl fJjjXlJ SIjIp JL>-jj ^j 

ijijuu j dj (L-Sj i jt'/ii I— *jli ajjL*»w» «ujL»>-I L^Ua»j^u o »-So ki*->- 4 (t) *j jjil 
df _^Ij l^Jl jLij t Degree of Freedom ij^J-i i>-ji LgJU J^*i ^d*-*-! JaJy (t) 

•j^j^j 4aJlS1w»1I o^U-I jJLp ?• j^f (^ lJb-lj ^yaio (_£l 4 1-n = df 0U iyL» 

•jj^i 4 UiUc- J oVl>- 4 iillA oL JLp ,Jp (^^j 4 10 = X ^L ^»- Ja^jifl IjjJj- _jJ 
= p y^- Uxiu Lf (10 = ,X t 20 - ,X 1 5 - ,X) JjVl iftWl j^aJI jL^-l i j>- dJUUJ 

.35 = 10 + 20 + 5 

w= s±» i »±s..x ) ,o : ^ 
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jL>-I *b*-V j . Owdli^i A t^ ^ C^ ^-^ oljrji ^^ ^^ ' '^ J 
Oj£ idtroUI^-Vl OU 1 1 gjy f\J±£*At L. L ^ £*->«i c}L^» Ja~*yd ^jyJl 

01 Js^, t 30 < n 0j=>& Lo-UP t^LJ-l Ji-ylJJ fcjJl ^jjj" J* (t) £Jjj" jJaJ 
<&• cJd ^JJI _ J^Vl i-.ljjJl £**? J - M^l £^y - olj^cdl ^jJjj" j>£> 

^ ^ 4 Lj *J a Jl £„jjJl Jp ^U^ 1 l*tf^ IA <^& - ^ el * J - ^J 5 ^ 1 Vr 11 

i ^jbJi Ja-yxJD (j^j^i jif*^ j^' ^^ j ^i o^*i ' , -V^ y lc-0 

t JjJbLl Jp _ I^JU^d ai jw-l Jp ^ jJl - S^L^JlI *~J jf J^l ^jxJil JU4» 
iij*. JJUi i-ikii t ^ jjXj jLdl i [<-jb^il J*JU -^ ] (3) Jj-Ip- dUD |U>«x«jj 
^jJl isku a*U- Jp aiJb>Jil JsliJl Jp J-^a>^ ,^- 1 ( 1 - n t5jLJ jJl) df i»J 

1 ( 24 = X ) jVp 24 _j -,J& t-J^Jl jU-V <^LJ-I Ja*-jdl 0l t V^UU cJl JJLL" 

<^*i\ Of ^j t O^ 3 ± ) oljVji 3 _j <u U Jb^f (^JUl iijL*il tki-l UjJi jJj 

Jlij) t ~o\JLZl\ ijts-jll i^-^Jl f-j^f j^ LjI^S" 16 cJJj ^JLLs^Ij Lui jJl SJIj_JjJl 
V 4J1 1 4jjL#i\ lu.-.s<»/ "^jl^ Jis c (v— xS3J J5GI iJL»JJ i^.jJL aJjajw i-p UU j>-j 

Of) i^l>-5 tjjjiJI (J »L>-L« (juj LLi^ (J i_jIx£JI y«->^ Ja^jX^ ^ jipTJLo ^^i Jbi)i 
■ b^J 3 20 -; ii-a*Jl /«-4^>J. (jL«J-l Ja— jdll OjJlS t ii^,^^*)! L"» . ^ y 

i_»£ t <Cj*JI o J* c^N 5 *" '—".'"D c ^i"*^ (j^ 4 " ir"b^' J"^td lf^ _)-*> ' Lyir* PiJy 

, L^Ip t jUi>-l (J^r^ 
Lip *- r «^-j <w 4 (S^Js»lit 4>*J) J^ t5j^~*^> t %5 Ljtvij LjI (j^J^J L-Xp^ 
jA IjSTj t^jJl jtLo vjijsf J t *J il-^Y cfJxJlil J] 3 JjJL^- aIJU^-uI 

J UjL- LUi (,5) OyjLv^> Ou^r (%5),05 Jl Lu-^J jlSs t (15) JiCi J ^vi^o 
L-i^aJl j& Jk^j ,025 ^jLJ ^)l iakil j (3) JjJu>- Ljc-Ijj t (14) J-O 
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^L^l-^I .l_*»^V :^JlsJI i y 4 u&\ 



w 




iULUi. *aku *a t 15 = (l-16) = (l-n)d~s- 1 1 g j y :(1S) JSLi 
JjyivaJl Aj^jiil <_)£ipl Silaio JJ jut! 

,05 iJUJl J^„ »i~>- ,^-tjJl iy^i\j <, [15 = 1 - 16 = 1 -n 15 = df] d~^ Ji^\ 
i-Ljii 4~>-jII rt-i5l Jp (Jj^ t JjJb- Of <y («-^^J <■ 2.131 = t i*i* jf J>^— 

i^jU-I ^ iJULliil ttkM isU- j t JU-i jf jJl^ 4 JS^I f-Vi Ui^-L tL;J * ^1 
t_^»>o jf «Jax~J Sjb>«il i^«Jl -j* LjL»jJL>«-o aI jj^jLj 2,131 t/^jLJ ij»~i Vl 



.•»-^-J5 =^, 



,1S ,15 ox 

of r-lzi-.l (Jl cp>. ^ 'b^j- 5 20 -» j^ ^' ^-*^ 1 £*^ y 1 -^ 1 -^j^ 1 

\~J-\ Ja^dl j^ 1^ i *jyufii\ \^J>jj '^^> jL~>-^ o^4j CsPkJo ^ 
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• t /HJy 'Ws^J <-<J*x^\ Cr-^' ^ cil^Jl £*^>*i 
u! *j9 Lm\j jJI A*af i^jjj" fl>Cj apLS a~£ LjJj iliU o^Jwa au*JI Jj 5 ^ LoXp 
4 Sjj^ avJI cJtf lil L.f . t jLtoM jJ** *JU-I «i*j^^ '^J 1 * 4 *=rj^. 

jJaJ jlS" jlj <■ tj 1 ^ 1 Jr^"- UajL^k^J tU-» guUJ Jp Jj-^A-l JjJ L?j 
!#* iVil C-JlS - lil U t Z jL^I jJal ^ L^ ujiksi gJli J*u V La t jL^-l 

OLJI J ^LJ-I Ja-ylJJ fcjUU £.jjj* »i->- i A^-ljjJl ^# gjjJ J t y» i JaJl 

Confidence Limits 4»ll ajJ>- 

Lfrk^jlo .^L-r-j A~P jXiJ JjU* ^ n±**Jl £»^ \X\j>.-& J-s^il ol 
klpl v-JjL-f Jl U*jJL. jf Jbuj . aJLos-VI *V^ L.I J^L-I J jjLi. lyLJ-l 
4 4«*1J yLJ-l -ko-jdl i>>L>9 ^JU -y JL^tJl ^yu jj£> t iJUa^Vl ioUll 
a\^-%/> -yi JlSkUj . oLo- CjLk-jXo SJIp Jp Uj-rfu- <_jJ-->Vl liA Jp iwJ^iJ 

aJ&]| J-^li jf Aiill Jb^j ^y*— j L» <~jL»>- Jj J* dJLLJ tiuLJ-l oUsu-ydl oi* 

.Confidence Interval 

UjSJ t/^j^Vlj t,jLJ-l Jsu-jJ.1 jLJ L=*|JLs-[ tuixkii -y AJ&)I ij*A>- 0j£j 
«jjj jf AXjJU °J^dl i-**U-l oUa**jXM -y «ijp t^jjJ-l o*JJ> U-LjJj»cIjj t aALJ 
lA^stf J* ,_$JJl .,95 -J ibJil 4&)l J«U« jJ&J liy~- J.I .ijjj-l «i> J-^-l-5 

jf iJji UU 4 ( %95 ^f) Sy. 100 j* ly 95 a^JI J^-^" ^f ^i ^ u^-^ 
•y ly> JS J t( _LaljiJI jf :>>bM JJU: Jsi-b oLj*JI oIA ioLJ-l olk-jdl ^5: 

.(%95 v-i; ^f)95 Jl 

i 50 . = (X) yLJ-l UJa-jX-j t 100 = n d«^ *V LjoJ jf ^J-kS 
tilyJ^I iapLvauj p_SJ 95 ^j-Z*** ,y>i t 15 = (S) t5jL*U L^ilj-j^j'lj 
t(jS *JaJl ^j^^il SJb-j JuL-f AjJlJl i_dkJili aJLpj t 1,96 jIJ_L>j (jjL^il 
C^ i*ilj A^LAl -y %95 iil^i i/i; l/j 1,96- j 1,96 + i ^aJL aLUi OjScu- 

. J^i\ l-iA 
: Ji 1,5 c iSiJl jjJb>- iU^ ^U)l aJjUIIj 



i? 



(XX ;Jiivi^»- tCTX 1.96 ± X 
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^L-j.m-^1 *L_va^Vl :Jjlt)l JmmJI 



-^SS3im^ 



V \y0 V w 

47.06 ^U ^jLJ-l JaL-jdl £4j jf t oVU-l -y l^S jJLjJ UJL>-f i!U- J *i£j 
%99 v*^ *2I JjJb- f 1 0>c-.l Ibjf lil Lf . oNU-l -y. %95 V-^ ^J c 52.94 j 
JlJ-lj JpVI -bU 0^1" £* jJl ttLilj • 1,96 4^UU2,58 wJl JIJLxJ UL«i 

Ja»-jji<JL! ol*il /ujy 01 ^^j ,05 _j jJjj SiL~o c ^JUi i ((jL-i-l Jsu^dil "L?-^L^» 
jl^- (J| aJL^^x* ioLujLl oUa^jdl of U<ajl ,jajj t ajUJU i-ijw» <vJJ (jLJ-l 
ijL^o i^jJJ ioL-J-l oLkv-jdl of Jijw; IJl^s t 50 SiLil c-Jl£ lij Uf . JL*j 

jJj . S^jjIjJUI >uoJ>J. ^L»s»-I Ja-uJ^AI J jj>- fljvj^ ^"J^i ^jy ^T'J <"J^ ^~ (Ji 
J_s<aij t CjVU-I ,y> Jji* iwlP ^y 6^-Sw oLu*J iJ&Jl JjJbL Lol_£} 4_JL>- 

. v^>jyLil jl~>-l *-» (UiJ L? \fS Z *-i aIjis^u-I •y NJb t *_i /i|JL>si**il 

Difference of Means Test IjLJ-I cAk-ydl jLtf-l ti^bi-l 

Jl oL*Xo c oLl£w> ol-^jlj-iJ 1 olx^ Li jl! OjSo LoXp t jL^-l />l j>«i^| j& 
(juL. oli!)^^! cJlS" lil ^ JjLJl J i JLy t LcjJs Uj j_^ fjj^ i-ljj £»i£ 
.ULa^Nl oli^'tfl Jl ff tAiJU^Jl Jl -^ t ivJJ oUi-l oik— jjil 
^U.,^0 tj uUjI^ uir^'j' 1 Oi*-*-^ tlr" Ol^>-j>«i*-« ol~^«Jl J-* 't^j 3 "' 'jl^J 
ol/jii« ^jL«xj 1^ t oL>jU-x« ^-^Iji tji^*^ "yi ou^-j^-^ 1^1 p ■ ^jLjL-I 
Jlf J v_^ Jvdiu*« ,jCJ\j±e- Cjf^ Lo-J of (j^JLiJj <.{j±-*aZ>1\ jjI* 
jVi LjJd rcij <, UjLu—f Ja--j_i« yL«^ Luij t ijpL^-Vl pWlj ^j^' 

. (S/Xv9 oLp LjjJ 6f cii?-M) 



VUar'ill f jJUll 


J—j\tyi\ f >ll 


ijnijj 1,40 = ,x 

2,10 = ,S 
30 = T n 


Ij-ija 17,90 - A X 
2.30 - t S 
20 s ,n 
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gL^Ll Ja^ll jfj iOULut V ^L Uljtfl ^ * JjL-xJl lift Jp ^k-!>U 
l_jL-^- 1^5Ujj t (i£yt*aJl L^l^il ja IJlaj) iibst j^ i-lj^Jl £**>J. jl*-.bU 

it 

jij . \jL# (_$jLj -_jJ If^u-i of JL>c— j i Jlii.1 IAA JvjjLwJ-I jJa^-jJ.1 Ju (ijiJI 
Jj . ly^ ^jL^-i l^io (3^1 0l» ii*JtJl J l jujL-i* jLLJ-l jLkuijxi.1 015 
(jcup UJb4 LJlj tjjjjU-x* iw-lj jJl «-»^>J. jLLJ-l oUa— jJ.1 jlS" ISf L. iJU- 

J- S fl>«^»' LjIs t (i*-*-^ J^ l/ 8 °- lp "'j) ***1j"^' (.s*^-^ *^ J-" Oi-^*^ 1 UJ*s^j-"* 
<, olij^iJl ftJii *j jjj A^wi l^5C*j <uli . ioLJ-l olla— jJlI tjuU oLijj_iJl 

jJVjjL-jM 'JiU.^.tII 'ju Olij ylLJ <LJI»JL*j| <uSU«2J>- Jl 4ijl**JJ L_XJJ4J 0j->™< J 
4_JuL*il AJJJJ 0j)-£»~«j ti^>^j>tv9 <bj a, /all k~J>jJ>]\ CUll—Sl* lili .4 1**JJ 

t IjjLso c5j"*>i ijLm>- JavJtUj t^y*" * s !"'p2— n, n vi~j>- 1 jLx>-l aIjl>«x»oIj 
itaUil aIji^xI^.1 -j5C«j Xj^Xj (oLJ-l oUsu-jJ.1 ^\jU (iyJJ) c5jLj<-« tk>-j 



£*-& = 



A T\ ,t\ 



= s X-a X X 



i*J i_y I Ol Jl>*l*u t iikdl o-LL JjUail *3j\ h&Aj+jj t ,3>Jilj (3) *3j Jj-^=r (J 

jJl2j t 48 -> jJLSJ j^JI 5j^J-I i>-_p t <u-i (_$JlII (_5j_i«JlI **j-^ jJ* i t J aJL>c-*j> 
^ Jif cJl5 li^s t ioJ Jl i^Jl oUjy Jj>J Oj^wj c 2,02 + 2,02 _j L^uJ 
. tjj^\ k*J>J JuuX~J ij^i t 2,02 + ^ j£\ j\ t 2,02- 
cAkuujd.1 ^Ls t3_^iJ t aJIj^p aJUa»-[ £jU* ^jJjj (Jp (16) J5Li c5j-^4 

iiUail t _ r ^ J Ji jl»L« /t* JjUail t ^jy Jpj c AljJl oUL Jjfr |JLU*~« c iuLJ-l 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



_UI_:..7,,VI 



^1 IviJUJlJ^liJl 



>«n 



2 x-,x 




,641=,X"-X 



1,92-1,28- ,641- j<- ,641 1,28 1,92 




jLjaJI «J»t>- J* lJUU-4 c 4~*^ ^-J-! Olk-ydl juU J^il) SjUw-I IjLiw » j^i :(16) J&S 



.t J Jjlk. ~ jjl i 30 = 2 n . 20 = ,n 



; iJLxJl itaUil /> Jii*x~J t t a^aJ i~*Jl jy Jii^J 



^T^-V^-^-^ =t 



Icij) t^'j^ 1 U-*-*^ (j»UL-l -ku-fil U« £jk— t i»J b^J OsjJ ^j^f Sy> 

(LA^si b&z** IrtV olijjiJl jU i SjjUu i^ljjJl ^*^>J. 5^jL*-J-1 c-iUa->jJ.I 01 
oUJ.1 c JjjJ ^jUll vJl^J^I Jp jf (ijUll *lkiU J* gJLdl ^-ij 



1,7.4 = 



\,S \,5 






Q- \6,^-M,9Q =t 



w> + <a,w> 



*i& 10 



iik£ jlwVl Of pp-Jj t <Sj*^\ o^J^ Jjt r^ 'qp^k^' J^*^ *^J 
iu-ji. gSbJ £»jiJj . (S>U«il JL-J) > 05 J^ 1 cSj^ 1 Uii*iJ u &\ ^ 
US ^Jl t i*J 01 Ji^%.j %5 Jl^l & pi j*& ^ 0L il^Jli Jl. (W) 
. JixJJ ^jX^oS" .jL^L US Jli U5" U lil ,01 (ijXw. J iWi oli 0j& ^J t ^L^ 
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I'V 



^>1_..^VI pL^^^I :dJUJl J^aiJl 



rv — . 



.%5 J %1 <j^L° T^JIA" 4~*wJj 4X»«JI iJJLsdJLi 

LS" li| , ioLJ-l oLk-jdl (ju olijjiJLJ jL^-t *lj=r[ *^^ t -r"' ^li* i^-Uj 

APji-dl oLjJ.1 «LjJ biuxlji twUjj t«-L«Jl ■j-o ji?l Jl>-_yl CjLj^ of l *a\JLi\ 

• ij^ ci (_r**^ "UjLJI oljiv- jj-^-l (JtA^- 



.'.1 il 


J^- 5 '* 




9,800 = ? X 

1,300 = t S 

36 = *n 




10 , 600 - , X 
1,200 - ( S 
25 = ,n 



J£S iijL*il <-il>>JVlj tjV-p 9,800 sfjJU «iJb Ly tjV-p 10,600 <^jLo J^L) 
i*L^> •_/X*ll ja oUUl ftJl* «^ Jpj ,*LJU 1,300 t JU-^JU 1,200 jlS - & 

: aJUI ,_/9Jja!I 

. "diiz^vo AjJIjJLp oLp LSLjLjj L«j Ji) .1 

s-yp At- c<ljL~>-I oLk-j<vJ,l ifcjj j^ji Ijji ti^juJI p-^y* rf^-*-^ <r"'s* f-^ 

(oLJ^I) i--ljjJI ^*i>cl (^LJ-I Ja^jdl jf Lui/isI JJJJJj . *-L~Jlj JUj-^Jl 
%5 ^1) ,05 -j JVjJI ^jiJ.1 i*J JbJb>*i Luij . *LJl Xp <duSl jLw JU-^JU 

oULJl el* U-bw ,»xi . jJ_*JI SjA-^ oLup jL^Nl J LJJL>-i U lil t %5 
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cf J>L- f -.t.^l »l— <»-VI : viJWl J^iJl ^ . A 



I 






800 



I 



% + is 
wo 

wo 



2.47 - 

2- n + n =Ji>iirjj= df 

2-36+25 

2-61 

59 

^jzJLl JUP iWi Oli l^Jl JvSjJl ^ gjJl -gjWl Of J^ i t JjA?- 4*»-lj*J 
*y Ait Jp ^j.-aJo ,jdl tijjAvaJl Ul«^» ^j^ij ^ Ul»>.«' Ujt Jjo If 4 ,05 S^^\ 
CJIS" li[ t,^>u iJLftj . «-L«Jl jf Jl>-jJl j>« Oisr^l ^^z" uy olijy ^f -b>-jj 
■j* 01S" i f-L-Jlj JU-jJl 0^ ajjL--^ vius^Jl *^f oLyi Oy ioLJ-l olk-yJil 
■^SUil oLvJI ,>• %5 J J^jJl o^^r-j ^JL!15^JI JyJl IJu a*J Df J*^il 
JU-^JJ iw-ljjJI £**£ oLJ 1 ! ^LJ-I Ja^jdl Of g-lrs-l I^SUj diliJj t UjU>-l 

. iijAl jljiJI tk^ jf 5>w Ai/J. oljL^Vl -^ Jbjll *lyly> tjlj2JI *>w a- 

j}\ oljL^-^l £]yfj ci-ljJdl ol^>J. yLJ-l Ja-yiL ULcil oljL&^l J 

ib- J tjJidl U-UaJl OljLx>-Vl <y t (t) jL^lj (Z) jLtoM Ji* U L^yJ 

^jyJl oljL^I ^^J - Uif - l^yo- . j,xS[j\ M yUJ-l -k-jxUJ ULU 
yflj . JL.LJ-1 olk-jdl ,y Nju ci-ljJJI ol^af ol^ UULl v'U^Nl 
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\>\ 



^L-^VI .L-^Vl :^JWI JvmJI 



ci^JJ oL-i-l oik- jjdL ULdLI oljUs.Nl ja j^s-Vl ^IjJVl Ja-^" 
J l^J«: j, -^ <l ^Jl £j&\ oNU-lj t i.LJ-l oliu-jdl o« oL5j>]|j 

. IJLA LLp 

. iJjjdl *^£ J oljJdl (jii oLS^UJl J* M^l •£/ OVlj 

: £JQj| J^aill OLu^ 

i-Jl Jt>U- c-jU>- Ji cjIj^c- ilL* jL t i-j^ll J o^«L*Jl (j^i i_r^i 
JU-jJJ olijil oUJi) ^ cjL-p JL>£ 4<^^f 5/»j . olJ^ll) J^i \J* V^lil 

. iwilil Al*JL) tcL-Jlj 
sJLft -jP tJj-iJ (jl JcjaS.*-' lil»t jLS-l /»I^>sX-iIj tails' &~*j\ ^JUJ cJlf^ 



tLJ 


J^j 


jVja 10,491 h y* ^VjJI X 
;V ji 200 - t S 
5- t n 


j^ji 10,750 -. yiJ cjI^J X 
yiji 150 - f S 
5 -,n 



£^.IjJ,Jj olpljiJI 
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p. 188-193, 219-228. 
Glass, Gene, and Julian C. Stanley. Statistical Methods in Education and 
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Hays, William. Statistics for the Social Sciences. New York: Holt, Rinehart and 

Winston, 1973. 
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a-fj-f j**Jr 



CORRELATION AND REGRESSION jfalAJI^f^ feUSj2f 
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CORRELATION AND REGRESSION 



aJI Jl oM J^uill J \±*y c^JUJU Jliy . ol^iil ujj iitrt* iiL^» cJlS" 
■ju is^A^ Jj^-j Jlc^-I »- JLix^l ,y \&£ i,jciJii*~» l JCjlj-tP juUjf il^f- jIu 

4^-jJb J*f tSji- ^y J* J«^4 J^A tjsr^ 1 «JI t^*^ Lx M^ i>" ^^'b 

Ji»j jjdl iXSj t 1 >l/^ utt <^»ls%Jl 5y i£«^ Vj**' iJU-l iUUI J ^ 

olJbJ^lj HJjNI JJU oUI^-1 f Ij^*i*,L 
Correlation J?L_Jjal 

J^Uw *— L vjyu iJiJUoJl lift J jU^Vl J JL>-Jj gjUl ^^--Jj-Jl ^I^HT-V 1 
Usui O/uj t Pearson's Product-Moment Correlation Uj~»j*J ij^-^ JsLJj^l 
t (r) j^JL <u!| y>jj Zero-Order Correlation L $yu f ai\ <-^jd\ -kLJj' J-"'-*-*-! 
(r) J ^Jojv i«J gjl jwlj t (1 + j 1-) u?\° <^»^ rj\j£ ' <_^!>~ p (*-*/! ^ -?**-* 
jl Jl t Sj^/SUl 4JLJI jl i»>-jil io-^Jl jy^j t Oljocil uii tjla^-l J»L>jNl oj* Ji 
i»J ibjl L>Xp t ((5Jji>) v_ ^-j-o 4JU JpLjj'yi i_i-^>jjj 1 <uy olj^Jcll 0^ ii^wl 
iu-i jbjJ Ujllp (je-^vp) ( _yiw j **" "-^^jiJ 'j*~ *' ./^Al 4-*c* ^^jk 'J 1- *^' 
V 4 Js>UjNl JJu£ ol«-l^l 4j Ujlc JJ^ OjJLjj t^^l jocdl io-s ^yaiLo ^Jcil 
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^a> jsLi, ]*Sj* icai ^'js- o^j * ( x ) J- 21 - 11 j^ 1 : ^ J 1 -^ 

iU» oj>-jj Jj^JI o 5 ^--? '(V^ 1 oLoi« j^^- Jir ^Jl) (y) jodl £• iSjij 

jjio-jkil Ijl* 1 (y-«-x) ^1 <.cjUx21I ^ 4-.L- J !>*-y lc^ 'Oi^- 1 

(y-<- X ) ^f ■jdiU^.j^ J^jjidl jiJU t>L t <WVI li» ,> v. ■**» t l / JjJI 
•A* aJg J a-PjJIj njuJLiiJll oU-L^b jL* (Z) jSSt jf tjiu iJL* olj 1 

z 

Y < X < Z jt x ^y 

U j^, )_^JcAl a^.j-JJ sopli UJU4 Aif S[ 1 ^JJI p^ilL j^l* ^ji ^^ 
JJi^J ^LJI J5^l ^» SJbJl *H*!lj 4 (S) j4 ^«=* i*J > il^-NL; ( S _. 

bx + a = y 

O^U alitj Jl OlS^II jJUb Jj^jJI Jjl^j 1 (X) ^1 jr-il (^ > ^-^ 
IUj .(y) ^JL \j^S J .Uw^f j^ ^ £^ «jJ 0*!* 'ai^ 11 uii «*»**» 

: JbJI j£iM Jp jJud l«L>u v4 i**UI SbUJAi tviiliij 

tk^- ± bx + a = y 

cb t aJ J*- JiJ^Jl^Ubl^ Jp ^ &UU .A* «tf ^Via^j 
0j& Sal* .(x) jyc^ii JmI i*J ^ V"^ ' (V) J^ 1 *^«i ^ ^ L ^ 
(^ ^ Jl c/^ ^ * ,JLJ ^ tJ ^ dl "° J ^ 14 *~^ ji - ,la - >,j ^ , ^ 
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\\o 



jIjl^VIj iL-J/tfl : gljJl J**Ul 



Scattergrams (jL^^J jUl J5^Jl) jU^Vl J^Li 

Jp Oy^ J*> J ^ J* £*»>> ^-^h ' L) 1 -^ 1 J^" j^-VJ yP SJLjL| °^ 
SjLp cjLl^^fl j£Jy .(y) jl (x) -^^ai ^ sip-til l^uJ Jp *b i JSLUI 
,*-^y ^jjj^Jd.1 »J Jp «-l^ ii*«j*« Jplij •_,» OjScj t wbtJl ,^JLj JL; j»— >j -jp 

^Ul t (12) JjJ^- Jp ^Usm ^ JUiu jL^Jl J-Ci t (17) JSLi jLw 
. ol~S0> 10 jj» aJjSU i^jJ iSjLpVI iilSJ Jp JUiVl jju -tLyMl Ja*J j-^H 

\J l>jS\ 4i& Jp JUiVl i*j (^Ji JiJb-Vi) ^artli jUl iaJ-l ,^-jb 
.Sjlp^ll iilSJ Jp JLiiVl i*J ^-JLi c(^Ml ^IJs-V 1 ) (^l^ 1 feW ^ 
Jp tSL^^b IjVj.s4,6 _j L,- ijill iiKl ^-Ap JLajMI jJ_2j i (A) i t ^C« : *>\i«i 

.LbJ4,5-i!>lpNliUS5 

, iJa>- i5!Ap 

iil£ ^ JUi^l :>b>„ £~^ i(ii>) irfWrl ^^ t>t (17) J£ill J Jb»J 
^-y LJISCL 4if Jl AiUiNL to>Vl iU& Jp Jiuy Jp JU-I dDJtfj t ^ill 

(jULljl) iJt^P -5j-?-J 4j--*i IJ-*j i LfllS" JsLSJL) _ L>^ij - j-*j ( t- j2 . * < ~ « Ja_^ 

LsiLj (y) JU_^u <L~>- (. oJ_?-lj k)a>- 4$y& (x) j (y) ol^Jcdl (j^ 43%Jlj t 5Ja^- 

b^^Ij . ^1 . . . 2 Xj\ ,X Jp ^-Jj t (x) ^A* a_*^u" (y) jf j^^ .(x) Jp 



1 = (y) j (X) J SJLlJl -JJI Jv ^Ji jljSi : a*>-!>l. * *.^ 






(X) i^JJI iilSi J* JUrtl 



jA+£> 



(y) J W J«j«s» Ji V-^^ ' ^^ 10 J oliL J»a; Jp 45^ jLtJI JSLi :(17) J&i 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



jIjl_^VIj -tL-SjVI : gljJl J^mJI 



\ \n 



J* J\j*J*iII t jij«^ «^ J* i-A*« oL&> 10 oUL. :(12) J jJL*- 
(y) Sjlpy ttl& J* JUM t (x) Ayill iU& 



y j^i 


X jM' 


oMLJ-l 


mut 4,5 


j* j* 4,60 


A 


4,6 


4,10 


B 


8,2 


6,70 


C 


2,5 


3,90 


D 


2,1 


3,00 


E 


4,9 


5,10 


F 


3,9 


4,00 


G 


8,9 


7,2 


H 


7,7 


6,20 


I 


5,4 


5,50 


J 



lAbUl ^-JjUai-- t (Y)j(X) Ji^i 

fit 

. aJsl>- ii^ke- zyrj _ 4J& _ ^Jiii <jf (Jai-I JpLj/^I -j-* 
tK L5 la^ js-i jLJl L^la^- d~>- tf^Ml "ojdcr ii^P 1 (18) JSw j g.laj. 






j^ 



jj-J t (r) J ^j^ J-»L-<c» ui~s- i •jj^-ii* vju i-ftLdl j-jJaj tjLvti) J-£i :(18) J-&- 



f 



I JAl-tAJ *— Ul oUUw-^li 
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\ \v 



jIjl^J^Ij ^LJjVl : gljJl J^aiJl 



* * * 

* * * 

* * * 



yufi 



(y) ^ (x) ol^Jdl On J»LJjI f J* ^ji jl^l J£i :(19) J£i 

(y) J IzJjCji rt-J -i>-jj <^-~>- t (19) J^*i 4>*^jj L« IJLaj t aL* ^Jtu>~ js- J\ ls^ 5 " 

. 7t«>^> j^/xaJIj t (X) J JjU* 

i^P i-.ljjj| jjy V UjLp f^laj Oi iiJKjLa t (20) jU^VI J-£-£ ^^^jCU-jj 

%Zs JS\ i-p Jp jl t jiSt oULo Jp L-ljjJI OjJ>-l j^ii tjLJl ^^Jl Jp 
t 4JU-I oJlA Jj t JJalJj jLU| £jl>. iull oVU-l Jp Ojto-^ <. i^ljjJl ^>JL 
jju LiLk« JaLjjl *j->-j f^P jl t 4jI-*1! ^Ij -kL-Jjl .Sj->-j - Ua>- _ J>j^jC^» 

oL-l-p of uy>- J . i-lj-Ul Lj- Ubjj ^Jl oUUl Jp bbx^.1 S&j tolj-Jdil 



•lOsii^^U il-U<»j iLi£o kl>liL 



4sLU» jj* jl ijli" j^p oUL 






X 
.XX 



X 



X 



jO^O 



ijklj oljiOS t l^ gsj U iL-ljjJI £»a*l ilif^p i^> jw.^ ijLisil J£jS :(20) JSJ; 

(y) 1 (x) OiJ^I uii J»Mj5U 
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f-jj iJLa jlS'lo lil iiy J^~Jl ■y j _j5o _ L~J _ aLIS oLjJI •>& Uxp 

l»JCJt9 . >5-l jJ£j* [U> JaJjjA jjCj* iJU* (jL? 1^1 La I AJyW *— sfljlj t«Li^Lj<JI /y 

iilSo oliij J>Ljjl «-a <b\ Ja^-^Vi t (12) JjJ>- J (y) j (x) J /»li$l s-Uc-f (j^*^ 
jL~o ol^l Oi*^ J JS^iJl IJLA *\S>£^\ t_owaJl -y 4jU dUUj t*Ja*«^ «^>-lj 

(,(vi->«Jl -"wiy o[/Jcil Oii (J*^"' JsLjjMI J^J^- "^.y-s* l^m) ^^4 oULJl 
J5Ci» *-w-j iJLSCa^ -y A-^jJUj t<ui>«Jl o^U-l -j-* jujljJI iJLa d)j5^ Ujulp 
oULJl Jp J-s-a^J L» _ UIp _ LjI V[ c (JLj *—j i3jj Jp %f-j IjjOj i ((jLixiNl 
«wsl <. .w^U-L oUj^jJl r&b t (■—y-U-l J^U if- t£l) Ul *jy^> JSw. j 
pJUU (SPSS) g'Uj^' tAJLvas-7 1 £*M ^* ^^J • ^J-fr^ 1 k^ J Ij— »f 
JjvaJ-l of V dJLiN Uj <, "Statistical Package for Social Sciences" ijPL^»-Nl 
oULJl LjJLp J>~~y tjLi^Nl j£-iJ i_-y-U-l -y ^-^.i^ ip>^ a>^J Jp 
. J^aif «j>sflJ 7?5Ldl JJ^j j**-ij J* lu**^. t (r) ij*3,)l oUUas-Vlj 

Calculating (r) (r) JsLjjVI J^U* ^Lo- 

jA \^j . oJLJU* j\Pj o^JiLo IfiL t (r) JsLjjMI J^Lvs «_jL«j>- Oljia>- jjo^J 

jj£> oJbJl Ij^S oNU- ioLJ-l oUu*)l *I J >4 JU t JUI JliU J £-^ 

^.L^L aJUI iJaUl (.Jti^Jj cjLi^Nl JlS^iV f> -y J*p _ Uif _ l^l^U L^ 

:(r) JsLoj^l J-L«- 



(ys)(x3)- xySn 

■= r 



['(yZj-VSn ] [ ('x 3 )-*x2n ] 



J| -ju t (y) SjIpNI iiK: oLiij 1 (x) ^yiJl ki& oUil Ju JpUjMI jaU : Jit. 

? (13) JjJL>- J 1 (n) oLxSC 10 

: iJLLJl iJiUil J ^^jjaxJLj 
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\\\ 



jIju-^VIj J»l— Jj^l : G ljJI J-^iJI 



(y2)(x2)-y3n 



['(ySj-Vsnll^xZj-'xSnll 



= r 



( 50,70 x 50,30) - ( 292,66) 10 



[\ 52,7 ) - ( 326,19) 10 ] [ l ( 50,30 ) - ( 269,61 ) 10 J 



2,650,81 - 2,926,60 



( 2,777,29 - 3,261,90 ) ( 2,530,09 - 2,696,10 ) 



275,79 



(484,61) (166,01) 



275,79 275,79 



,97 =,972 - 



283,64 80,450,106 



'■ oi-J^ &{~£* 10 j-» ***f CjUL :(13) -i, JjJL>- 

(y) «jl*Vl iilsi ola£ i (x) ijii\ <&& oUi; 



XY 


2 Y 




2 X 




JLi&l 


20,70 
18,86 
54,94 
9,75 
6,30 
24,99 
15,60 
46,08 
47,74 
29,70 


20,25 
21,16 
67,24 
6,25 
4,41 
24,01 
,2115 
79,21 
59,29 
29,16 


4,5 
4,6 
8,2 
2,5 
2,0 
4,9 
3,9 
8,9 
7,7 
5,4 


21,16 
16,81 
44,89 
15,21 
9,00 
26,01 
16,00 
51,14 
38,44 
30,25 


j'iji 4,60 

4,10 
6,70 
3,90 
3,00 
5,10 
4,00 
7,20 
6,20 
5,50 


A 
B 
C 
D 

E 
F 
G 
H 
I 
J 


292,66 


326,19 


52,7 


269,61 


50,30 


fcW 
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50,30 = X2 

269,61 = 2 X2 

52,7 = yS 

326,19 = 2 y2 

292,66 = xy2 

jli 0,97 = (r) i*J 01 o^Jit pSlrJ ■ I jfj t 1 +j 1- Out. rjL/« W ^ ^ Id 
^Zja (y) i*J J jJdl jlJLio jlj . Oljodl Oy (^>) k j» Lo^rl ^M; 1 ^* 
Lg^-Uaj* t (x) a*J J SiL j ^f jU jiS"f 51-bj «. (x) i*J J jodl jl JJi* ^> lj*> 
. (iS^J") U&\ - ^ - -k^j^ 1 oli IJUj i (y) J &L£u SiLj 

ua& l^La~* (x) UJ J SiLjJl Oti t *JU-I • A* J ^ji i (ijS (t^-S^) 
tsSUi i^ll ^ Qi^^l OvjJUl £»a? uy :!JLUi . (y) 4-*J j ^jL£« 
lc^ uyJUl uh *-&' f l-^- 1 J* ^ ' c^ 1 J '^ 1 liA t> J* 4^' 

^ "«. v«4 p\ & ^j^ ^*y. < 87 J b 1 -* W -k^ 1 J* 1 ** *& u - upJ 

LJ ^ t (v-SUJl) SJUl ii^UJI ofj ,32 J L.U. (r) -UJjNl >l~ 0^ ty 
iLyNl Sji^j .(V>JI) ol^y SftUJI Lp-^y ^1 S^ill ^ tSjj^l 

. oj^j ^ je> o* ct^j » m Js ^ 1 y^ ^ f^ ^ & 

: JUjJill ^*af J»Li;l Jj*- j^j^l jV-ss*-! 
Hypothesis Tests About the Population Correlation 

J^aiVl ^ aA» - Sjow* i^ 1 ^ ^ M^J - ^ ^ ZJ*^ CjU ^ !I °' ^; 
^U. JUjJdl C ^i ou^i.\ UH J»^l ^ f Ci> ^> aJl ^^^^ ^ ! 
lllj ,P(rho) yj^. i-bJJl ^ J 0j-jJ J^-i J»Mj^* >^ 'A -^ 



uy 
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ji t JuULl oLL^uJU j>j>Jl oljL^I J oj^ ^j . a— IjjJI £*f oLrJcu 
ijUll *jjy «-ly of bJ*» t lyl^ ^jLj ^>J\ (^r^ a*^ 1 -^^j^ 1 ^ 
i^p *J aJ UmJ cij^ a i UJb a* Sjj^ ^u I JL*j .(r) i-JI J»U/>f yU^-Vl 
I Ju» cjI^I oU tJaJ-l ^-J-j . l5>^I ^> u^J (ii ^^ ' 5?^ <>* W 
t dUij . oLJ-l olk-yiJU ^jj^Jl ^IjL^I oUl^rl ^ j^ Jt-t jl^ll 
aJVjOI oLji-JL) t-UujVl J^bw ^a) t^wa^Jl S/.U- JjI^p- Jj^-J v^ 
iJjjJLI fla^x-Vj .(j*JULL(5) Jj-u>- J Uo>J) oL^JI fU^Vj t^bidl 
^j^l\ <.jj> Jp (df) ^uJ £^J jJ 1 (2 - n = df) i>>l i_*ya Vjl v~^ 

. ( j^JUll J (5) JjO*- ^) jl^il JVJI 

fij Jj^rl J l^j -05 = J^JJI l5j^I ' 8 = df : Ult, Jp S& J~kJj 
lil t ,65 ^jLo iyL^Jl v^>Jl ^y 1 £»jdl JpLjj^U ^Vl J-i-l Ol t (5) 
& Jil t (r) iJjjJrl wil cJtfU lil 1 Jj^> c 8 = (df) hJ-\ hrj* cJlSl* 
iWa oli 4 (r) UajljJ J*l*« i*J ol ^t^il l^Cw clfeU LLas- jJI (r) i»J 
^yUall L^l/il jL jyw LL*J ty-^Jl i»J ,jP AjLo5CJ| aJ (,-j S-A~*j iiJUa>-l 
iL> <^l iJU jL gu V II* t( ysJj . Ja^ J»Lfjl Jj^-j ll» ^j) i* J*\*- 
^fig- J} iaJai ^-ji V 4 oUJbj-j (^JJI ^Uiil Jl ^ -^ Ji 1 oljJdl ,ju V-**/ 1, 

. a£>UJI oiA (_^Jl'I y> _ ^-li 1 _ yM J-Lp iibb 0j£> -^j t & J^ai\ 

Regression Analysis jlJ — >«j jII J**^ 

^-b»J Uli t( ^Ul Jliil J (^ t olj;Jcdl 6u ^y i?LJ,l tiiU JjSL L-Xp 

<. (x) -_i -y i«J ^1 Aiyt*j (y) J A^vsljCil i*J ^1 i_is^J t iSJj V^Lj iitj-^ 
L^uj^i .(UWll ,>« f-j-Jl lii AjjJLiJl iJcwaJl jA jlJ-^NI JJ^ J-J<JJ 

4Pu^ Jp JUJJOJ t j>- ill _^Jtdl i*-S Aiyca JUjP _/vj^U A^Aj j~£)\ (J* - 4jui?- _ 
«^J!>J. iliiTj^P oULJl eJlA CJLS" lili . ilajlJLo CjIjL J/i is?-j>*Z~l\ oUjLJ.1 
J-Jo jf j|JL>Jl (_$ti tAiJU^L; jf 4 _ 5 ikLo j^p jl Lijyi L^Lo Js-LjjNl jli"jl t^ljOjl 

. Ajji i>-jJ C^il^ \ c ^ s > - v^-Lv3» Jbo 1 jl _ A*-J (_$i jlP -L*J (. Lj-iP TtUj 

J Oj-so^ll Ja^Jl J^Lk: i^^Vl ijeyiJl oU£11 ji ^IJ^il L^JaJl-l jJ 
SjIpNI 0^L« Js-Mj^^ jr^ ' LfcJl LJUy ^1 ^SlrJl J">Ui^l ^j Mi <. L^p 
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Oj-nj Ujhp t U ij^o ^ i*jjj.l ojUNl oUaJ ^U ; Jj-L^o jf t >^J,l j-o 

i _i t^j-ill iaiSi oUiJ -j-o ^ j tSjJjdl ojLpMI iilSu oLaiJ t (bx + a = y) 
olliJ jfidl Ujb- jJ -j^ij i (IjN>> 7,20 - 3 ) llji\ (x) ^J Ja-^JU jLt»l 
I^SUj ^jJ <, "Range" (_$Jlll IJLa rjU- -yi j^AJl oUiJ iiiSsJ Jp at^Nl c ojU^I 

.(x) J jJu>- ^JJl t_gJdl 5^jl>- \4~Ju ^ jj£i^ (JULJj^l) 4i*iUJl jf ^Ijlil J 

LjlA Xjuj i(JJJX~*«j*P) UjIj \jv&Aj£ru(y) jl_9 ^LjJbl j-o i^JJl Jlill ^jJ 

: Jj. [S aJU-I oJLa J pJLi^j jpl 

x2b-y3 
= a 



; JLJI JSL^Jl i^L" tJ Jl>cdl JasLl « Slope jlJL>Jl i ^aJ 

(y 3Mx2 )-yx3 n 
= b 

Mx2)- l x 3 n 

: gJL-dl 
iJiUil j i^iUl J^I^rJI ^ J-U b jf c~- t^jl b i*J iUl v_^ 
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<y2 )( x 3)-y x Z n 



Mxl)-^3 n 



•=b^-J 



( 52,7 )( 50,3 )-( 292,66) 10 
*(50,30)-(269,61)10 

275,79 
166,01 

1,66 

:(a) ibbc J ^^jcJL 

50,^ ,66 V 52,1 

W = * 

50,^, 66 V 51,1 

3,08 = 

iilSj oliij^l o^U J t (x 1,66 + 3,08- = y) 5LUil f\Mc~.\ jSUjj 
^j 4 (y) -jp oliL ^1 ij^-j ^jlp ^ j^p^JL i ijt^jl o"VU»JU SjU^I 
oli* (x) i*J ^p LuJ ^Jl oUjUl Ji> ^ t (y) J ij^i wJl jUI -^ 

* sa,^ oMU ^ L (y) i»J jua ^ oWj>-1 tff J £/J it Ji t -^Jj 

. U^Vl L-UL ^ l^ ■J^j ^J| 3^1 ihbc jjlk" U3&J- y _ bj 
liU t (y) i*JL_^dl LoJ jdl oNU- >J| -^ JS0 t (x) pj fy r oi I x^, 

lOA Jj_i t iJLJbL| (y) ^J ^ ^ (y) . ^ ^ ^j 5 Li=L| (y) ^J CJI^ 

oJlS"^ Ul . iy U^ iftu Jp ^^ b"UL jlj t **■ soils oli ibldl jl Jp 
iU*-jf JJ-l ^.jj^Jl jl j% lo* jU i (y) ^ Ur iiJbat (iiiil (y) pj 
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dj£~* «, Jlill IJla J UjJbf c^ ,jJl oUUl Jp bb~.l ij<dl of L.U JU; 
Aji-w- _ t-jjwUll ^I^pVj _ JJUi «^y ,97 _; OjUi (r) i«p jl HUs> t iUii Ijhjf 

•(y) j (y) ui^ is^ui! ^iyu 

J[ J^au*> ti^LJ-l iJujJl j»Lc|j t 4JiUil J (x) J i*J JS" ^p ^^^jjjcJLi 

C...Japl t i*jliJJ SJbJL?- A^S^i LL^I llll Jxs-'b/j t (14) JjJL>- j iyOil oULJl 

> 

jiAij If. Jl>-jj ^ jQj C-'ljNjj 8 _j iyill iiiSj oUiJ LgJ jJuJ ^Jlj i (M) t-i^J-l 

JLgjJl i!L>Jb>- 4~£Ll jl t-~~J «UjLd.l ajjfc i_jLp ^^ijutjj tojLpNl <ui5\J oliiJ 
i«-s2j iJbtil (^Jlil p-jU 1 - iJa^-l 4i^A*il Jj>-j ^Ijiil LJ* ilU-l o JJ» j . J-i-^JL 
/«|Jl>^^il j^l L^Ujj iN^i** jJ-j ^Ijii^l Iwbu jl JjU Leo viUiJj <, (x) 
jl LojXJU i. LijJ iijydl (x) _A*J.I (*^S J^>-l j»l JliC— lj t jl -b*J*i/l JJl^ Liyui 

.(M) *L£Jl) (y) 5~<J 
^^Vl oLSCJJ 4 r ~Jlj iijjfu> t (y) j (x) -jjj^jdAj i^li-l cjULJI jl L;j 

4-XSCjLl (y) i*J ,Jp Jj-^>*D oULJl oJA /"IjLixX^I L l£«-j t (J) ^y^-j (A) J^o 

.(M) 
xb + a = y d~=- 
(viiljVp8)l,66+3,08 = 
iilSi oUiJ jj£j L» aJL>- J t, ojLp">U i*SjXji 4^*S") . iyaJJ (-jUJ .10,2 = 

.(M) JL£ll J oljNji 8 ^jLJ (x) ayiJl 

^j \jbSl,2 cJJb c (M) i-^1! J Jyi! oj^l <wl& 01 t iS LJI iUi ii c^" 1 
£y jl L£*jj tLlxS" 10,2 cJJl. ^Jlj t L- ULJ jdl wJl o* U>lc iikst i*J 
t (x) *-JiJ iJi>«il (_5Jdl ryU- ^ ^ JbiMl t^l) .xbJJ j^p jJaxJl jL t oi\ 

. (t JsL>- J^ ^f) ioa-aJ-l 4aJJ| -^ Jif jf (JpI *-5J CjI}^ LJa*J Jl ,j£*i 

^1 iiL*. jjSC. N >-i^ c ( 1- jl I + = r c~-) iLolS" oljydl Oh y^UJl cJl^ 

,, iJai-l ^-i^l -y. L."ULj Jp AiJaj' JjUJ ^Ul ^L-jJl jr^-^ 1 -*-~J 
Lull (y) 4*Jj 4 3Jl*iII (y) i*J 0vL« (3> oLt^l <. (14) JjO^ ^ya^ O 5 ^-? 

oL^liI jsa c (y) J SJUiJl ^iJu j-dl ijlM LJI ^JJI o-J ^ J 5 " J ^ 
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\Yo 



JVlj -UL-JjNI : gljJl J^aiJl 



l^Us-j el*. Uil (y) i^ij (y) j (x) oljjfcU ^ (.J t S^SO. 11 _. jLcS oUL :(14) JjJ^ 



K 

y 


ijlP^I U1& oliii 


jjiJl <U1& oUAi 


*1U-I 


Ifl Ul ( y ) i*J 


[(y)**'] 


[(«)>**>' ] 




4,556 


4,5 


4,60 


A 


3,726 


4,6 


4,10 


B 


8,042 


8,2 


6,70 


C 


3,394 


2,5 


3,90 


D 


1,900 


2,1 


3,00 


E 


5,386 


4,9 


5,10 


F 


3,560 


3,9 


4,00 


G 


8,872 


8,9 


7,20 


H 


7,212 


7,7 


6,20 


I 


6,050 


5,4 


5,50 


J 


10,200 


— 


8,00 


M 



jA OJbdil JasLl jlJb*JVl JJb£ JbJ : JvaiJl IJLa J 4>yi *J U <*3r\j*j 

c (X's) «iJAl» «UJJZ«*« olju&o t Jb»i>t^Hjj t ojJLOi oljotXa (ju is^AjJI <L*"ljJb 
jl iJjdl jlj^o'bfl OUI^>-j ^jA iljiil ijJlAlj (y) JjJX~»» _^p) *_tlj wLs-lj ^Jilaj 
\&£ jJj . fl^Vl £si^> Oljjdl Jju il>\jJl JSLi Jb jj- y> t .k~Jl jljb>«J^I 

^ySL^- CjULo -1>-jj *il (iw^ t (x) OI^JCU) tj^i" <Jp i^Uil ioyiJl oVUJU olj^j" 
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jUl-^jVIj J^L-j^I : a \J\ J^iJI 



HI 



oUUcial oU-ji Ja-xjX*j tij^ll aIjl>j^I (jjj a5*)UJ| ,sL£L j^ LS 1 li[ 

t 151 LxJUp OiJ ^ijJ^^" **JJl CjU-jJ Jjbw iJL ^JU~>- t 4jjJb>tJVl 4*1)1 
ijJUjNl 4_*Ul ^-^ i_J -p cJ £~>-) ^*il ^IjJlII JwaiJl J^ 



1 



X 


y 


nfllUi 


AJlU\ j Ob- jjJl J.U* 


ajUx-dl v^SOl i.1* 




151 kj&V 






70 


1 


A 


80 


4 


B 


70 


3 


C 


90 


4 


D 


80 


3 


£ 


90 


6 


F 


70 


S 


G 


70 


3 


H 



*y* Jp iSjUiJ.1 ^^D «j Ls ^JJl :a*ll aWtV J 1 "^^ 1 ^^ ^ 

.151 <_£jLmJ SjjJLsiJNI 4*1)1 i>-jJ Jjju> l)L SZij*J> 

*S3 i 151 ij-l»JVi 4*1)1 oU-jj JJl**j c 75 t-sjLJ dL'U-j^ CJ15 jj 
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361-383. 
Ferguson, George A. Statistical analysis in Psychology and Education. 4th ed. 

New York: McGraw-Hill, 1976. 
Guildford, J. P. Fundamental Statistics in Psychology and Education. 5th ed. 

New York: McGraw-Hill, 1973. 
Nie, Norman, Hadlai Hull, et al. Statistical Package for the Social Sciences. 2d 

ed. New York: McGraw-Hill, 1975. 
Wonnacott, Thomas H., and Ronald J. Wonnacott. Introductory Statistics. 2d 

ed. New York: Wiley, 1972. 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„l.' 1 1. 1 l .l .lll .'.l., i|. '. II l.l.Tl 



y^mr j^tfiii 



NON PARAMETRIC TESTS AND MEASURES 
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NON PARAMETRIC TESTS AND MEASURES 



t_Jlkj Vj t pi "ow*Vl ii^w. L^V oJLjm ijJUil j^ (j-^Uilj OljL^yi Jju 
JjvsiJl J UL^P ^1 cLHjj c J-. ^aiH 1-iA J LgwSj-JtU- jJl Aii» 'ill «_vijj 

Jp i^Ml (J^Ujj . cjL£-L*II dJLlj (j^sutj t^LiJl oL_ji-^oj iiLcdlj tiiLLJl 
SjUJl ij-'LJLa jl (V iji"^^* j^ 0*5o U jip «L*JL*ll j*p cjIjL*i>- ill oUlj^-[ 
v_Jikj Nj . (Ujlka jJU Ji <bf -y f»-^'-;) V-*"?" aJI^U JjLk« (jJ~l ^Lio) 
•jSJj c(JbM) S^uiJl ^v-jlio oL^IJiil i-^JLuil ji> ^^jUilj oIjLj*- VI oUly-l 

dilij lidbdljjPOWyj-Vl *l J^l*-I J|_ jL>-Vl i ytxj l j-.blaJL£ LaSJLp Ji 
o Jjb LuSLc c (•£ y-l 4->-U /yy . aJL>^*«1I ^iLajI (jjjl*v*« (J liLi Uj JJ Oj>j L«-UjC- 
j^ j^Uilj oJliUll oUlj_>-Vl *ljl_>«iw>l v_~^ -yi _ A-aJjJ.1 _^P _ oUlj-^-Vl 
^_jbLio cw9 (Jp ol_/Jtill ^Ls jl i ,juajt>sXl.l /jjJiLlI t h<a*J j*-ij i| ci>«-^IJI 
iiUdl) (( u ^aji> t U)) jl u<Ja~y^»)> jl tdjl^)) jl i« -y Jill) jl ((^y y^b : Ji« 
jLx^Vli) uJjVl jL^^lj Ji* t^lkJl (--Jjlll ~j»\1» j\ t ( ( _yw.Vl (J-oLaLIj 

jjai Jl Sy\ A$ c(,^>Jl ^Ljillj AiUdl) «(j) JjJl jL^-Nll) . . . «jli)l 
^Li jW^ 01 ^ytJaJI yy . v-J^jll (^jX-J-l j\ i_J^llail (_Jjl«J.I -y 43^ All ju\jua 
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. i^ljjJl ^f gjjJ J£ji ^p fc-Jj^y ttjia* J>3J {J>j Jp &J?>*> 

NOMINAL SCALE TESTS AND MEASURES 

The Chi-Square Test of Independante : ( 2 \£ - 2 X ) ^tf £ y jU>-l 

j^i dUAJj t SJbli oljU^NI ^f jtft -y lJb-lj ( 2 X) ^tf G y jU^I ^ 

jlytj cAj* iJLP OyL. oUjyUJ yUs aJV dUij» Goodness of Fit JJjxJl l*yr 
a* UL; ^iil d5>JI) £»>! j^JI jlj5J ^Lr- iJp J '(cH 1 ) ^^ ^ 



fe 



SJUbLSil oljl/Jl aJuP ol~y Oh t3>ll t|J^d ( 2X ) ^ G^ ° f l?~- ^ 



n_ 



* -3 = >x 
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<\fY 4-JlaII j^ ^Ullj oljb^l : ^liU JvaiJl 

4iJaJ iJl£.l j- ^L 4 ^JJI ^Jiil juU* J>- jf «. (ci^) y» u-ri 1 * 1 <Ji 

- : J^ 1 ci 15 " £r V 11 ^ • u~*^ 6l r. *^^ oUl ^ ti* 

. SjJIj-i* ii-p .1 
Of c IIa ^u, i^Vl JL-ljJdl oNLM -y> aai— OjSJ v-Lp iJU J? .2 

■ [ti 15 " «j* J^* Jjbt ^ ' y^-'] °"^ ^ J^ b C? "^ ^ £ ' 3 
j^f J' ' J»V I c> 5 <£><—" ' "^^ ^b^l ^ «>• %80 <>& ^ ^ A 

. &£>UJl o^>- ^y JLS"tJl Jj; 4_>sa U b^l 

O^Uaj ti->«Jl wy jljjidl : j'Vl J <jJj_i*aJl Lu^ys (j^rkbj . 4_*uljjJl 
•j* c ( _ r ioJl U tJUJj ( _ s ^>- 4 ( j^ill i JL^ db**XJj tcr <a*Jl b*i*j -_,p iJ!AiX«<lj 

. o>»Jl ibt If. Ujlc jj| olibJl Jjjl» 

(.hjj) i>~J Ji^-i j bob Oils' liU 4jl^Jl A* UUUj <_£l5 »jj-» 4_...Ua.o 



vlw*- 4 150 ^jLo i-lj jJI «-*x£ p^jf jlS lij * !>b*i tjl^So Jl IfLyi 
j caLJ 120 Jl oUUl aJLft Jj^ t^jj^ 1 t>» 'Jk-J %20 J ^ j^r* %80 
(jjks&i\ \^J>j» jb^-Nj . fj,\5 >uj* iubJ-l oUbf-Vl *^» i^-wibj j^=- 4 JU-j 30 
5JU-) iJU JSO t i«ijdl oljlj-ScJIj tZJUkbill oljlj-^J -y. J5 jl.jl^ i_-j£ 
iJb> -jIxj i lil L*)j^]i *ijx; ^Jl oljljScJl dllJ up 4 SjJ^dl cjIjIj5oJIj c (<^> 

_/^ <Uj_jlaj SyuS CjUjjS i^>-j iljLail -^ pi li^s 4(iJL*iJl) eJU>Liil CjIjI^^JI 

* ' . . t 

Oub CiIj «u-P ^jlSwI Olm i^uijj ,J I Jul of [U*J 4 Asiijll /j-* 0j-£> >& 
v-jIjcjXa-jI JbLj 4 iU^rf- jl io^l« oIjIjSsj jjJLaJ **&£ gj Jl 4 <Lm 0JLALL4 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^LJlhII j& ^^^jUIIj oljL^-Vl : 4 _j-~«Li-l J-^i 



\rt 



30 : l*JL Lva^eJi 60 jV ij^ 4 i-Jlj-iP <c-p Ji->wi ^ UjJ ^^l 1^1 ^j^ 
t i^Svii •>» •jjJua.-..^'? OjiwiJ 20 iiL* L^>wi ui^-Jl u^j ^j i t^>"j 30 j t i\y[ 



Cw 



OJ 



A,' fci**Mi«o 



30 



30 



Cell 


Cell 


Cell 


Cell 



60 



40 



20 



ip^^JJ JSCJI iJbJl U>^ o\ : jVtf akU vikM ^ ^ <^J • ^ot^ 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



j, ^.JuixJ.1 aJ* ^^ Jj£. of £^ Uti ^JUj i JL^jJl ^ ( 60 0- 30 ) 

jVj 10 iiU of ga,. 1 ..- Jkil IJl^ . s>u*Vlj uij_i^Jl £j_*^- J J-Udl 
. S0Jx«^>p ^120 t JUiL-v«j^ !)U-j 20 tCj|J*ii«^ pLJ 10 t -jjO^iiwi 

AlJb^-l -y SfJb t i»Jjil *-aJI JbJbhJ aJ^Lw fiJi«iJ _ Lojf jJ _ LuSUj 
j^- ^Ul i_i^JI £j*j£ ^jL-J «-U ^V iJjdl ioJiJIi 4 aJU-1 olft Jj t jkil 

Jl>-LJj (JSCJl ijJl *>*^) jlj&JU J£JI ^*^il J* £ J " L ^ 1 p-*^ l ^~ l ** 

: 5JUI Sjj^aJI &UI 

J " I = «ijdl jljSill 

(i-*ll »>«^) jlj£jj J£JI £>*>«11 

: jVlS" j^J 4 JliLl J iJ^ J& (fe) iJjdl oljlj&Jl* 4 4>j 

10 = 60 ^- (20) (30) = a aJUJU fe 
20 = 60 -f (40) (30) = b UiJJ fe 
10 = 60 -^ (20) (30) = c UiJJ fe 
20 = 60 + (40) (30) = d aJUJJ fe 

4 l^i\ -y ^JlJI^JLI ^j-^ 1 *~s*il J ^M*^ 1 SJLft-Lill O-S 4 JU- t^l Jpj 
jiJUbJil jV>J J*»JI jljSoJlj i JW-j Jaii %30 JL>-ji -*;f 4 (20 = n : vi~~) 
^vp oJLvn 16 4 i X J e* ~ j > o-Lwu 14 j tJU-^l 'y -Liu~* j*p 24 a^-jjj 4 6 (jjjl—j 



SJULill oljl^ScJl J>«— jj i'a>*JiI i*-ljjJl cjUL gjli (15) JjJL?- j-jJflj 
•_/S^]| J (iU>J.I) AjJjJ.1 oljljScJl Uajf Jj>i-dJ t "^- JS" <wAvi^> J (V*^l) 

^1 iJUiJl oljIjSiJIj oJjdl oljlj^Jl 4Ju lijiil J* : Jj [5 4 t^i^l UlJ*-j 
. Jlili flJLft J LuSUj ttij>-Vl ,_^jjaJI oljL^-l J <±jJl£ (fSTj _?iJUaw-l iiUi 
51 Oj^jj aIjL^j 4(^15 ?->j* t-jl— >- |»Jjj .,05 j^SOj i(jVi (_5j_i*~^ jL^=-l 
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iJLd! j* ^.Ullj oljL^fl : ^tf-l J*uJI 



\r\ 



Urf- J* wi^a. ^ JuUill jl/xllj i <>Vl ^1 vJUrl J* js- JJ* J3 

JL*Uw» j*P 



30 



30 




J»*y 



j|j-ul 



60 = n 



; jVl ^L'Ij t USUI J* **-2il J;>— " j£*iJ i ^a** 1 

fo ^) . UkU JpVI : ^1 v^ 1 jr* f^J uM Ji u^ 1 u- 



*fe / fo 


Ho 


fe 


fo 


3,6 


36 


10 


6 


28,8 


576 


20 


24 


19,6 


196 


10 


14 


12,6 


256 


20 


16 


64.8 






... 



60 - 64,8 = 

4,8 - 



<Us/3 



lJuL Jls, jbrjy • ^W/l J>^ ^L-J-l oLUJl ^ fJ^ i^l 
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\rv 



iLJUll ji- ^^-jjUIIj oljL^-Vl : (j-^Ul-l J-vaiJl 



l^rji i*J OjJb*iJ JjjJ^I IJLa r^h « (4) *ij Jj-^ (5) (tij J^^i*)) J Jj-^-l 
.(,05) v-ljjjf b)U- JV^JI iSji-vJU iLLail i^2Jl *i/d diliSj i (df) i^i-l 

: ^jlS" *jjl ijJ-l *>^P ■s^ri iliU-y 
(l-c)(l-r)=df 
JSJ t-lws^) J#-lj (j^»lJ oJUjpVI JAP J ljjj-^> 1- lij-i-MaJl iJLP = 

. (JaJii o«A>-lj ij^ i>- jp jji"^-*^ J4j C& L * a 
g ,05 J^JJI ^jxJ.1 J <GI ^y (JsJUL (4) Jja*- J) ^ £r ! *'>J 
i^lS" «jjj» i»J jj5o 01 fiji V - ii>i>- "$&*** jJci,\ o\£ lij - o-k*-lj 4j_r>- <>-ji 

.3,841 -^^f 

OjivJ b>JU^P t j^li" ju^o oUUas-'y t aJL^-V I iuUll tejy V^Ji @1) J^"* 
,j£ajj i.(4>**>c*0 Ajjk^aM <yj>jiu\ jl ( ^ju IJLfcj) <*1jc~*j> iiJb»- lLo»JI ol_/Jii» 
<UJ u->L«?-j(60 =n LoJLLfr) iUiJ.1 oL^Jl ^ Jb^-b t*jjjJl IJla i*J iW 
^^iwj jj^is J|^>-l Lp* ?^ij -liij tiJUa^-^l <L>l*il tiJUj Jj_^ ^ t/^lS - /<-;j-» 
jljSoJl) fe (ju trj*-M» li/ a»j^J <l)l ,^£*jj t^s-VI tj*»*JI j j4& ?•&■ u\^-\j t /t^l 

Lao*. ^jJlj 4 ^.JtU J»aJJ js> j_^Jill (21) J5CJ. tJ^t J) UilaLl jtLlI Jif 
3,841 i^iJl a&j . j^^tdl LjJaJu jjJl aJlS^I 5>-LJlI f-j^jf •j-a %5 ^jL-j i*J «d 
(Jp liX^P <UJ C**£j ^J c i jjA^ai\ b^iji ,j^ji pji^jaj . 4 Mall iikdl SiU- (J 



*nn S >vu\M^tuu l 



jis - g^ j«^* ; 



10 




j*** 



4dkla 



4L4 1 4«j|j«ip ■ 



' J^ 1 lJ j* 55 ".-? l 1 JJb "b ^i^ *rj*M 'lS^ gj* g'jy :(21) JSJi 
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[f\ UlW (. AjSLa^l aJN.j oli i*J t 4,8 J ijj~>A\ io-JtJl JL*Ij 3,841 AaJiJI (^«j 
L*iy jlSjJ i %5 ,y Jif a^ ^ii: jf U> a^j-jj t SJULlall iikil J>-b «_2C 
(ju as^Ap J>-jj**y aJL tJJliJl t^ji^l Ljy (j^iy -j>«ii idJUJJj tU^^-^ 

Lpj-J. aJ^jJI oLf-iJJ j»J j-^f L* ,01 j ,05 aJVjUI obj-xJ.1 of y 

* s. * 

t 4,8 Iwi; ^IS" ^^ Jp Jj^aJ-l Jli>-I t villi jLiy . *,_sjUL! SJLJli jJSt 

^iSjlv- L5 t AjU-I oJLA (Jj .,01 j ,05 (jvj L» *Ju taJLp-lj Aj^s-- 4>"'p (>IJL>s1w>Ij 

LJI ^i A^ljjJl ^^ J^ J i$y»*»S ,05 J* ^ij UjL^-l jlS" I SI ^>s^l L^y 
XsAAt) jNi i^jL-^i' ,01 -j LiisM y) ( j J L l ai\ \lJ>jAi J^-* - l j~£*}\ <Jp _ US' 
ij^4Jl jj&* Jp L_iijii i J^jJl ^j-i-ll a_»J jLl>-l jl t jLill IJl,- i_aJjil 
^JLoj (.jUx*-^! aJlp aj-— (/5-iil (JNjJI (_jjX«J.I «-« Lj^lj (jJ^j t at-p cjULJ 
Jp t jjj^f ^~-^ I JJj tO>«Jl y Lj- £jj^-l VJ^' g?LdJ aK viLIi a_oj%i 
. [ jL^-JlLl] v-jL^JI lift iUiut J Lf- 5ip-til ,01 j ,05 oL^xJ.1 |.|jl>^«.I 
t S>- J SjL iL~>- i. jU-Vl jj^u j ^LS" ^jy> jL-^l ^Ij^i^.1 fcl_«j ol 

j Uf ^jXjcqj) Ij^ AJU*JI jj^J UJU^ «iJUaw>-l aJYs» Jp J-tf^ ^ jf J~*^~ll 

_ ^\i-o - Lu5v«l JL» c (i«-j-»j a^^-^? AJLsa>-[ puL^j r-j _/*-! /v^*^ c aJU-I oAa 
t 3Jl>^dl oLMJl ii'--l/?->-| Sjbli is^Li-l Jibs' i*>«vj oLiL; lJs-\i j»Ij_>sI*a>I 
J* ApLj jJI _ LjjZ - oUjUi,! J5 Jp Jj-^J-I y - iiLi jj^ - -jSU^- 
i^[ jwcjj . (jlS" ^^ j»lJi*i^l Jj^ ^ aJLs^w-I aJ^j oli gSbj £jj-sM 

. 0) ^f oLa^o Jp J-^4 jf *_^7 Ulw-lji y xJc^A\i 

^\£ «y /.I JLi^o-L i>*~>~*j i*U oUjLw Jp Jj^aJ-l ^k-J jl li[ : diii uiJjll ^ . 1 
>( ^L? *^^ *lJl^u-l UU JLi Ojivl Uli t AiiJdlj iUaill luUUI yljl aJU j 

. (oL^jil) 
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m 



ijJUil jf ^--jlillj oljL^-Vl : j-^UL-l J^i 






25 



25 



50 



12,5 
15 



12,5 
10 



25 



12,5 
10 



12,5 
15 



25 



>& 



M\ 



Mo 


T fo 


fe 


fo 


fe 








8 


100 


12,5 


10 


18 


225 


12,5 


15 


18 


225 


12,5 


15 


8 


100 


12,5 


10 


52 









2 = 50-52= a X 

., 1 ^jLo" (df) ij>. ^-jij ,05 JV jj| tgjiJLI j i 5JVi j^ aJLs^-I i^J 

i^ll j* ijOJi-. ^a Lsup J jUpi -^ %40 jf i Jlill IJLa ^ &>.*% 

olaJx^. *LJ| ^ %60 t (,60 = — -) ^JLi^,^ ^ %60 j t (,40 = — ) 

* c " 25 

gfcdl olfcj .(,40 = — ) oI-L^-^p pLJI -^ %40 j t (,60 = — ) L&\ ^ 

. 4~S3.I r l^xX-,L Sl^p ^j-hU Ob JSUII ^^iJl Jp jL^I *|^ bo ju oi 
5000 ^^ 4^Jl j^j^ SjLjj-LJ jl JUy tJ L^Vl Uopf Ulf iOVI jj^j 
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Aya-UU jjt- t _ r jjUllj oljLi^Ml : ^^li-l J.^aa.11 



u< 



2500 



2500 



j3Ufrft "U H«0 ^7f^ *X<-m;fA<**M*Q 



1,250 
1500 


1,250 
1000 


1,250 
1000 


1,250 
1500 



2500 



2500 



0>-S-i 



A I— il 



Mo 


*fo 


fe 


fo 


800 
1,800 
1,800 

800 


1,000,000 
2,250,000 
2,250,000 
1,000,000 


1,250 
1,250 
1,250 
1,250 


1000 
1500 
1500 
1000 


5,200 









200 = 500-5200- 'X 

,hjL^\ L^i> J&j Up »J ,01 JVjJI ^jiJJ J ilUs-yi XJYaJI 

jf «, iyil i_~Jl Jj> ^ oUUI o^^" ^ '/-^ °' V* ' Jlj " ^ J*» 

^ Jp J^id U^- j^f oUL JjlJLr J^-S-J A^lJi-s-f as*; a* Jj t (4iUI 
JJL>«i; t Maurice Marchant cJLijU ^jy fl* o^^ Jlp- t>y L C/~F C> o* 
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\l\ 



JuJull ji- ~j\£\j oljL^-Vl : ,j~A&-\ J-moaJI 



ii'i/jj (. Arm Arbor yj\ jl j ti«UJI ol^-CJU ^jJiJI 4iL* ftUic-l j»l*Ai«^l 
L!U*4 17 j t Li; UIp 113 -y 42 jf 1 **J& OjUf Jij i (2) Michigan oUwi~« 
78 j* lib-f 20j i^xJU^.203 -^ L-JU^33 j iSLA-l pi* J LJLa^f 68 ,y 
: jVlS" ijill «w>-JI cJl5j . i*UJl ij^ll ^y> jjjuii^j t ajjJUjVI iii! liL^if 
iilJl J %26 j ci-JUil J %16 j t *U-Vl (4p J %25 j tcr iJl ,Jlp J %37 

iljJbL cAj"L)Li fUat^-L t4ilp.il -^ J5kj of £- Jrt . - ^j .diSJS L(if ,Jp c-JLijL. 



JjjJW^l m 



i-ijji 



»V-Vi^ 



^i,^ 



-HI 



35o 



19 




49 


16 




27 






20 


33 




17 




42 


69 




154 


52 




86 






58 


170 




51 




71 



OJ 






462 



78 



203 



68 



113 



aAp Jt*-i cJpVI ^Vl v^iU-l J J»*JLI fij\ L.f t0 A«a£ JS" J *_j£LI 

(_jL^tj AjJLw/j t43A^aJl (Jjjl» {j& «Ll£ll ^ -t^jUX-ul A^fJ l£JJl ( *<?l>«Ji:i[l 

^i; ^yu t i> jJUJ^I iiUlj (j-iJl JLf- jUf J "jjJUii-Jkl j«J (fe) ijJjdl -»JiJl 



^j-iJl rt-ip JL£ (j JLii«^ j*p 



461 



i>jjL>*jVl 4jJUI JL~ J jJ^L^AjS- 



461 



Maurice MARCHANT "Faculty as Public Library Patrons" Wilson Library Bui- .2 
letin, January 1969, P. 445-446. 
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iLJlwll jf- ( _ r »-jUl.lj oljL^-Vl : l _ r ^^-\ J-^iill 



UY 



; i^Jl iul^JUJl £~*Jj t (_$15 *jy> oUUas-| <.jJj ^j 



Mo 


a fo 


fe 


fo 


fe 








65,3 


1764 


27 


42 


18,1 


289 


16 


17 


22,2 


1089 


49 


33 


21,1 


400 


19 


20 


58,6 


5041 


86 


71 


50,0 


2601 


52 


51 


187,7 


28900 


154 


170 


57,0 


3364 


59 


58 


480,0 






462 



[ 18 = 462-480,0= a X] ^ G r 



Strength of Association -t>l — ?jj jI «j* 

^Jl ^LSlI J5 JaJy . lyuj LU Oi^V '(od^ 1 t^b lcr f ^ 'Oi^ 
-J j^jjj <, Phi-Square J jlj^ Jjuj . lij^fi- ^ dU JJj t ( ^15' £jy>j t L» ^US 

^15 *j^> £«~i j^f ts^^ri v^i-? ' kOs^xJil (j^^-l -^ , Cy) ("0> -/"A 

2 X 
a^J cuUi Lo^p i aJU ojjj ^Jl ikLJl ^iiVl JS J ( _ = 2 ) n i*J Jp 

tj;JCo i oU ( 2 ) i*;* O^i <■ *V^' (^^" OJ 'J Ir-^J <J^ ^>^ C5* ^ v— *" 

aWjJI Jp s^l M' ^ J* sA-Jlj iiyi J J**— i ( 2 o- 1 ^ ^ ^^ 

J-/*; OS (O^j ^J-*-* «>* d J~^ [ d) 2x2 ^^ ^ • Gr 51 ^ VUa^y 

. 2 J iJi* W$* U jfi; iSJtJl 4*tladl iSjJJrlj c^WjI^iJ 
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ur 



ijJLxll ji> jj^jjliilj i^jIjL^-MI : (j^ali-i j^jH 



12,5 


12,5 

25 


12,5 

25 


12,5 



25 



25 



25 



25 



50 



50 2 X 2 rA - i 

Ttj'w' 1 = — = — = yj <u-j jJl2J aJLc-j .50 _j <j;\S *jja <u^i jJls; 
^~ 50 n " " • - t_- - 

: ■j. o .s ia . T . v t/j^p 1 -! (j^oLio iibjb (iJLta aS^Vp) 

ajjL^ jj_& 2 V ; : T <. 2 pj t (jjjjJLpj Oi^ 3 t>* ^y^" t^f ) 2x2 *JjJb>- J 

The Contingency Confficient m C J-=*J^' J-*^ 

Pear- Oj^j J^y J*\ju> j\ « Pearson's C t (C) Uj~i/u» *— L _ Ui.1 _ >JyJ 
j*^' i>* -^U 4 i£^ £-;y J*- - U«jl - -U-^uj t son's Contingency Confficient 
jj& M U Xs- tyL^j (C) i,-i jjJS c 4jj . IjLlilj UjLki~.| ipj^>«il oljL^-l 
. (IMS) Us UsUjI &Jja ol^Jdl j>& UjupjI coljJdl ju -^M; 1 i|f ^b» 

• i£y** <*i& S Jw-j ^f (C) J OjSL Vj . ^yi^Jl l^ajo Jp JU^J jf 
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dj& (3x3) iJjJbU J i 7.7 = C J ^j^2i\ 3uJj| i (2x2) i)j JbU oVU- J 
xU jls S-U^Vlj tijivaJl ilApf (5jL»3 Lo X* ij-o^l oLi^j 816, = L^l«J 



J 



\ - «-UeS / /jLie _ 

j = c 

»-Uisy/jue 



f " " 

\J,y£- Jjl^>- t <_$!) (*^>J-I ( _^» d J (j- Jjl-k>- ^- l*^ Oj^aX»«j IoJUp i^yiaJl 

Ji» t 4jjJ-l jl ^wVl oULill *^ J-»bcJJ isa^aiJ.1 c^j^^l -kUjNl ,j~olJl« 

.(rs jU/^< J*^L>I J-°^j * ( r ) <Jj-i/u J*Mj' (P , ^ jm 



: jiVlS" 6_j-xj Jj^Ji (ULic» iJibtoj 






•*,c 



tv+ a X 



4^p ?*ro br 1 50 = n t 15 = (jl5 aj jj» i*J> jl 1 jjd^*^ p^ ji*^ i>* g^* 
^1) (2x2) SJjJL>- J (C) J ilU^JLI ,jj^aJii\ wil cJlS'U lili . ,48 = C i*J jf 
Mjjl i»J JUS (,48) iJU-l »Jl* J (C) i*J j t li .,707 ^jLJ 4(jjj«£* Jj^r 
*|jiiiJj ^^JLl jo aJ^j Sit>U Ujl>-j L.jup 4 ^ gj* j* JjUJI Ulilj . iJU 
i*J ^j t ,20 = C i*J Oj->Xooj t LfcA* (i^Jl J*'-*- 4 Oi^ o^** ' 4 -f^' 
.707 Jl J*aj jf ,jSUi ilU-l oJLa J (C) 4*J jf Ul* lil c ililJ W-ljl* 



J.I.I'. I.. '.IJHI.IJ.LI.il J Hi J.I I. I„|.' I I. I l .l .lll .'.|., l|. '.II: 



^jill QubaJI aljLl^l 3 o^lia 

ORDINAL SCALE TESTS AND MEASURES 

The Wald - Wolfowitz Runs Test (4) (Run jLirf-l J ) ^iJj - jJj j jLtf-l 

ij^-J 4JU- (J i i£j&*0 ^j* jLi^-l -k/ l»J^P t*L>-Ml IJA /»l>Ai^U*i| "^SUj 

015 U lil _ bo _ *^i V -_j5^j . ^J^l i_j"Lj^J jLjuo JiVl Jpj t ilii*^ aJIj^p 

"f * ' f 

. ^a^Js j\P jl Lj^jr 9 ^-*ijj-' ^jj^ A**ljJj| Obcoii ji *-oZ£- 

obc*^ ** iJL.bcd.1 iiiwJl oljL^-^l -y _ *iljJl J _ Runs J! jl~>-l JUj 
Central Tendency i jS^il itjJl oljLi>-l -jji - L<aj| _ Jjt>j t c*^ixil <UIp V"Lp 
^ tJb-lj jj-Li" J oLsj^iJl }JJ± V cJjJl jj-uj J 4^-kJj ._*>l*Jl oljLi>-lj t 
tJCX-jJl Of ^j^J cL» (^ji-^aJl ^jJS-Jlj ijS^ll ic-jxll Cj|jLi>-l *-«_ oilp il»Jb£ 
J^- 1 <(jLJb>- eJLft (1)1 Lt^/^J ' ("iJJ^' ^J_jL**JU <U»>i|ji Ol » ^.t,-^ "j«o 

. i^«Jl oUL JJU£ Jjjls "j* (j-^oJl U 
AjJIjJLp iup i_ ^J/L) 1 j^AJaJl Jlj**j U*i tA~jJ <ui»o iJU- (J Lil (j^/uij Leo 

t i^^SJl v-^JjJ (J .j^ljiJ • •— '"^UaJj ^L-jJL L^X^M (Jp *.Lj Lw»-^« IjL^" 16 ^ *JjSlo 

t iJ^f jiS'Vl y» (1) pSj l-jLOI jj5C : <±^p-) [fuA ^^- i*!UJl Jp ^jj of 

Ji _}" (j* Cj>jC»-\ c c5y-Vl 8 Jlj t ( _ r oj "dl &Lfc p-UaPl Jj_^3 jjP ojUii i^S" 8 "^ 

l^Jbo jf \fa...:s ^1 A^LJLdl i±j|Jb-Vl ^ «^«jf jf Li"-b>- j_^Ji ^«j Lj» Run i-Ji" .4 
^ip iJ-Ow U.^ »UJl J* 5^U *JUl gJliJl cJK lil : ^ilJJU JUU 1 1^ iJbs£ ^1 jb-f 
: iU»Jl *t-j J[ j^jj (^) j iU«Jl j4& Jl _^y (Jb) ii-^j olj* 

T T" T~l T "T T 

?w»l_jj Run |^J If^- i_iJbat ilil Jj>-I l,j.S...,J (^Jlj t if-Lixll j_j^JiII jf ej^r-jJl i>° **y>^r 
^ Jv»l_f» Oii vij-AsLl j.>$k ^ Run : <l)t. JyJl bSUj) Runs 7 L. jlJ Of JUll -^ 

.(jL9>ll) . (i«Jb£ J^lJb-f 
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^b 1 ^ 1 ux VUa*-l il^-a oli oUjy Jjj-jj" V <ul Jp l yc i 6JuA U>Ji\j 

. ? j^w^dl oljLi>-lj ^j-jj jdl aLa s-Urapf 

<q^ otf jJ Li . ioLJ-l oLUjJI ^a ^aVl jJ-I »-JLkj jL&M *-L^- t lj 
^f Of *1U Jj c ( <>Jil J (5) dj^r f J^^-l) t 20 ,y» Ji jf ^jLj 2 n + in 
■_^Ujj & Lj*?^ - ^tj2> - tij^i <■ R J A-Jlj-ijJt oUil aj jjxi i 20 -j-o jUf n 'n 

. ,wkt\1 , 

\ +-* — * = fa = ( J,**.IU>.ji*B 



aI JL^x^ol Iu5Uj IJJj <, 20 j* Jif IJlaj t 16 = n f-j^-f t a,±=-^JI LsJU-J 
t kiJUi Jj<^Jj . ,05 J^/.i (_$ji-w<»j Runs Jl jLi>-l J t (R) J ■*>- -J-I (t-^l Jj^ 

0/ll>-l jjJl t-^lSOl (J-i^l J3jlt>- /W>J *J> i. l^V^I V_«-w»>- Iw^SOl <w£>jJ C J(_jt l_^£ 

£L» t-Uipl (Jj J* l jP CjjC^A jJl i~ T ^£}\ JpI J?jJa>- f-«0jj i (j^Sil Jj J^ ,jP 

: iJUl sxSLdl Jp blya?- Ljf ,j^>>aJ lipo t^^jjjxll 



16 IS 14 13 12 11 10 9 8 7 6 5 4 3 2 1 



JjjJs> *jP O^X=H jdl iwJ^vll j^^^ll Js>jk>- *-J>j (_5j— Jjtij 1 iU-_J.I sift t y>- 
jijf JLjJ ^ JJl K r >\&\ jf i /WtJJ . Ui-r^l Ji J* 0* -^ 0"*iJ^' ^** *Uapf 

j^ll 4Pj*>il -j^wi -^ ilJUlj jlill ^b&l 4 ujj-^Ll Jjjt ^p ojL^-l jij i Vf 
t Runs Jl aJlP Jp J-/K-*y . li&oj . . . ,j-j>AiJI &?* *Lapf Jj J* ^p 0/u?M 
LdJ A>«^,j . Ji>-lj Run (5jL-j Jbrlj Ja>- JS" i Js>jJaiU ;> JP ^Lj- Jj Js -^p 
n Ui^p ^j^o- ii«>- 8 ^ Jl JUp n ><^-ly <. J>Jil J (6) JjO?- plo^-lj .Runs 8 
<bf Jb>Jj t (8 = n Lxup f>o- t^-) 8 ^ Jl Jl i-J».U n v-A^aJi j^j t (8 = 
tjif jf5 ^jL-j Runs Jl -yi bap «iji of «-*?r j*^ 1 ll» j^ oLjP ^la^i-L. 
= R of Jl j^iu" UjL^I gSli of il^-j ,05 J LjL*. JNJI ^ji-il Oj^. ^ 
8 = R of g.V..-...'» i JjJbLl ^Jjj" J ^ Lil i*-iJl -y j^f li«y c Runs 8 
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.,05oLjU. JVjJI 

•jSCu -jIkJj t (20: ,n + n) i»J jjl>^ \j»Xs- l^«lJLi«i*»l ^Jju ,jJl) «, aJLxJI 

.•^■Uajyij r^l ,/yu iaJLJI UsUil Aloi.1^1 






' \,9"i \,% ^ ^-.-m» 

(5jxJkl Xf Z jl JL>J t ( _j* i JaJl lj^^I J^-f i*il_Jl jkUl JjJL>- flJUklw-L 
^-V O^V) l5>sa1I VJ>j ^yzsj *)} c aJUL| flJUb jj 1,96 -^ jj^f ,05 JVjJI 
.(1,96 io^aJ! -^ytvsf jl ijjLv* jjSi(Z) eJlS" lil U 5JU- J ,jjL*ai\ 
tiiUas-l iWa iibfc jjiC" L.AX& t Runs J I JSLi jj£> *_i s S" c J~^ Lpjj 



16 15 14 12 11 10 9 8 7 6 5 4 3 2 1 



oljL^-l JS" jl iJjuv) Runs t 2 aJlp Jz LLa^- JLi L^J t II* ^ji^- ^J 
*** *Up[ l^ f tf ^Jl oljL^Vl J* ^jdl J cJ>" j^Sai Lf. f IS jJl ^1 
^V^ 1 JULyVl f op J|^l iljl^Runs Jl ^JLPilj y£ ijpu IJL*j .(^-jJdl 
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iudbd.1 jf- ( _ ri jUllj CjIjLx>-MI : q~A&-\ Jstf.aJl 



MA 



(5, Spearman's Rank-Order Correlation ( r s) (f s) oUyw i>Ljjl \A** 

\j>x^j tL^jjj ijy*\A» (ji/ 1 *-^ oy. -p^j jI «/>* i/ 1 ^; ft ! J r^ 'I IAa U yt,».»o 
t_~j>!i 0j5o L»ju*j c 1 + = fs J L g j . /3 .a. i l i**a5l jU t L*lc Uslyu *-~J^!l OjSu 

.1 - = Is J (_$j-sdaJi i*-iJl j^SJ iUi Lib* 
/»LiJl t^^-^xll j\pj (jw^jitdJ i.jtAkll bJLu Lof ^ysJLiJ tiiLUJ <jLi«5 
: j^l; oljLi>-Vl LoJ_>-j 4 rt-g*lj* oLijV p-$jL*a<i idLS J *^L)jf *-~Jju 

c l ju>- yjJ.1 j^Cj uiTj*"' <-J^Jail ^Jaj CjLj>-j i^jjISj (_£Ju 4Syu JjU^J—u i rS 

: J,Uil _pjJl Jp ColS" L^Jkj d)l ^JliJj i (»4pI ^i cJj sUaS Jjp- 



i 


D, 


&rj*A\ 


> 

wry** 


ikAjty 


1 


1- 


2 


1 


OjjjiJi 


1 


1- 


3 


2 


L'Uv f ^ii 


4 


2 


1 


3 


vsT 








4 


4 


o*# 








5 


5 


Ji*'j 


6 








J^Di^ 



jb>-l Ljwo <, (^*l_/ wJj aLvoaJ Jjf AJUaitS - Ojj^iixil bj>-J*&\ j* jLx>-l 

. (VL->JS\) . OUj^J csm^I J»M/fl J-" 1 *" : W *J» J^"- - 5 
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u<\ 



UJUil jj. ^UUj oljU^Vl : ^1^1 JmmII 



ois" ijL. ^y L« i u^Jjj r S J_^ U^ J* *j-AJl *l*1i ,>• -iiJ-*^J 

.i- = rsOfj njilall jiljJl c^» ^J^ 




Di 


^jstjAm^Ui 


Ctf-j*** 


akwty 


4 


5 


1 


A J»Ui 


2- 


4 


2 


B i>l^ 





3 


3 


C J»tu 


2- 


2 


4 


D ity 


4 


1 


5 


E J»l^i 



Y10 "^-15^5 



\=r s 



^u JajljJl 4>-jJ Jp Ujb 4i\ Nl u^j*>J.I usj J»lj=U iy&l v-^ 1 J*M ^ '■** 

Ct^Pj^.1 il»JJ «<j^ <3*[^ f-^" ^^* *^^"l *-*■* Jj c5ia-5JVl &y>£- ViV 

.(C J*LSJ) SkSJVl ^Ijjf ^» O^lj gjj Jp Jlill ij>-j -y j»i^li 

Use of r s with Interval Scale Data : ^jJ-l ^l^Jl *-=-»*-»!—* £» r s ^l.As^U-1 

JuJb. 5j^ i^. oL^il JjuUI j^>J-l :dJUJJ Jliy ^JbU ^UJI oljUsM 

OiJ Uajj L* lil t iiUiVL; . oU 2340965 _j IjsLaii. jJUB cS^-Jj i JUbf 2332650 
t\p?\ w«xi - ^i* - <.*.«,*» ..iUjI ijl VjilS" t *>t*-l _^J> *?-l _/-*«^>j oL ui ill i* - ^ 3 " 
ojjli ji jj5o JLi ilU-l aJL* J I s <»l JLixZwilj . JUi*Jl ajIp (J ijl~J-l oLL^Jl 
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iJL*il ji- ^lallj oljL^-Vl : ^M-\ J^iJl 



\0' 



CjU^« 10 aJ* ^ya^ 4^* CjULJIj . ? jjJUiu-il £»^f |^>o- aLajL t i~£U 



Di 


Di 


VsJjJl 




v>-Jj(Jl 




3f£Ll 
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46,228 
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102,676 
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— J 
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147,568 
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79,950 
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151,176 
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107,930 
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114,098 


3 


121,692 
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,n5=,i5-\ = 



990 









a = -^=^-\=-^-^ — \ = n 



fcUi-Nl OjJb r s 0^-jw J-l~ o^ l 2 *\^ J - [ ^U^\ ^\j^*i3 



il JLp! *^o LL»L*j iw>Ua 



l^lp J_^U pJ jJl r S la &J&.J& l^» -W^J . ,80 =r ^3 61 c(^l 
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\o\ 



LJA\ j? ^Uilj oljL^Vl : ^JM J-Aill 



Kendall's Tau JlJ_~£J jJ jt-*>-l 

j*. J! 4Jtj Tau jU>-lj . a»lj ^-Jjl ,/U- J* t J*^l <> J-^^ <jf V^-J 
Jlill ^ Jp <u~kuj .1 - Jl 1 + u* ^W tf-^ £>L« ^-^ 4 r s J 1 ^ 1 -^ 

. jw,uii o^ ijiali diJJb ^sUj R s J f jucJJ jAJi 



e 


d 


c 


b 


a 




ji J 'j 


o^ 


v^ 


fiM 


Jji jiij 




5 


4 


3 


2 


1 


Ciyryftsjt ji- 


5 


4 


1 


3 


2 


OjsrjAu 



0^>il^j Oj^>il Ifco^l tirLsdLl oldl ikiiVl ^U :y» Ul>j 

YJjjULI J ^1 flkjl jf UNI ^ 

ikiiVl ijax* J^—45 .e i d i c i b i a : JLdl j»«Jl Jp *Ja-ii Vl >»_/ ^ 
■icJj) JiVl Jp 3Jb-lj APj>*f ^LlaJ <— « ^y LJp >- r -£ «■ Tau i*J -LO>ei!j i LjLo 

jup J^JI IJ^ p* jf tSjj j-^\ CS u~^J) 'J** 1 " Jl l*^ 1 «>• ({JiPrJ^J* 
i*J Jiu _^p ^'LJ Jij t 1 = c5jL^ i»J Jiu J>\£ J^ ,Ja*y ' (rs J LoL«>- 

.1- (,5jLJ 

jf ur ^ ! tfUiJl ^^ 0Ly> t(c^iVlj 4 jjij-ikJl) b t a ^LiJl Jli* 
cj^IjXs-VI JSj t /vAiVl 5Jj _^Ul 4jj J jjjjikJI Ij-Jj t j\>-^di.l japj tj^-jixdl 
: JLJI J ^yy 1^ i S JLiLa^Nl Jp Jj^JJ e—J «, JliU IJU J v' 1 ^ 1 

2+=l+l+l-l+ = eca + dca + cia + b.a 
1+= 1+1+1- = eib + dcb + cib 

2+= 1+1+= e c c + d c c 

1+= 1+= e cd 



6 = S 
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H\- 6 - 6 6 * 

OV3 — = = — , — — __ _ *„.. 

T ~ r~ 

CJtf^l <. Y s l*J ^ j£\ i ivaii^ Jaily Sji JI^,60Taui*J it j JU 

(Jl r s Js*i ^r*" i »— 1>" UH ^J^l £^ ^"-^ leJtj ^^ \* li*j ,70 ^jL-J 
J£J &alSo. S^J t Tau ( Ja*; ^ i^j^iiJl olij^ill L^J ^Sf l*J Ala*] 

hJIJaVL SjbNl Jjp- SjijJtJl ^oljrJl Jb-tj t Tau jlf>-V "5li. ( _ s k*j Lsoj 
aJjj-~* i.jS\ £&[ vJ tiJLJl ,yua^ ±jS\ cAZja : L,. LLJl ij\£ft jjdiJlj 
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OlJy 


jb'ijl 


uu* 


Uji^i 
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£>"1 




Mui 


JJ' 


IWL.J 


Uoauj Jjji 


«w 
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1 Sjl^t 
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5 CrJUUll 



3_ _ 1— l— 1+ 1— 1— =» f < a+ e t a + d * a + cia + bia 

2-- l— 1— 1-4- 1 — f .b+.e c b+ d< b+c >b 

1+ = 1-1+1+= f ic+ dc + dc c 

2- - 1-1-= fid + d d 

1- - l-= fee 



7— S 
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\ of ijJbdl jf ( _ r -iL2ilj oljL^-Vl : ^IjM J-*iJl 



7- 7- 7- S 

,47 = = = = = tau 

30 (5)(6) (l-n)n 



15 



2 



■y, K *U JLoa : ,_jJLi jl (C-S^ -1*jIjJ -ij^ ' Tau i«-Ji] UjL»L*«>- j^-jj 
i jl.^1 *A>^ .%£ iill£ AijJaj ii»l-L>-Vl *_ «-j/ij lif^lb (jJL»UJlj cOiijI^I 
iJj- dj& UXp (L* cijP ^l iZiJal\j) (J^p j\Pj L»w» jj5u Tau i^jL-o-j 

. (J^^l I JLa ajL^ J Glass and Stanley J^li^j ^^T £-=r/* J^) 
jj-ij UaPl rtJ iLf^JjJ t-JjJLJa^ ui*j-i JtiL& <1)151« lit J— «-«J IJL» t/Sj- 5 "' tj^—^yj 

^bj Ts i*J jf Tau i*J i_iL^>- J n_jjlidl <w~j/^I iJLft Ji« jg.laj Ujlxp 

t /c^lj^ p-*Z£- <UJL*i ioUa>-| *~£- sy> A^?-uiloj| ol «J^*j 7-j_p-b (jutyj* u5 J 

t ^j^iJl jLvM CjUI^>-[ Aj&c~*\ (Jp djj^r j>^i i TaujlTsjL^-1 <jjjji> tf- 
* 

(Hays and Siegel ,k«-~» j ^jl* J^ 1 ') 
t-JU- -^ oLUalll ^.isJ J*aiJl I JLA J U> L^yu jjJl oUI^>-Nl t^^>-jl~j" 

Jp^lllJl ti^Jl £*LU i^t^ Lv-ijf JiA; Vf Up ^ t Vjf tvJu>-Ul 
^Sji^ JiVl > LaJ ^ jlj t i-.ljjJl ^of ol^Jcd ^jjJl JSlij JU pip 

iolall Olftl^Jj (j-^li* C-JlS' lil <. i yuJal\ yt t Uli tjviUll -y. JLr-lj £Az>- 
,Jji\ iwJUi! ^Aldli t l^iJaj" iJjLsi _ iJU-l aJLA j _ Lip ^si <. jJfldJ U-Utf- 

. i^JjJ.1 js- pjbLil -^ L^>.jlo J j££j 
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J| jf toULJl jf CjUjLJ.1 J ^yaiJ J[ dili £>-^ Jij JJUi. OjSw. isJull 
oUI/r'VI ^Ij>*x-.I 0l» t o^U-1 bJl* Jiu Jj . ^LiJI oljjf ^ jx^ J u^ 

SjLp ^^ t oLxSlI JLf J (jUjiUiJ SJtfUJl «jLp J oLJfcJl oJl* oL ^*JiJ Lit 

tCjUI^Ml 6-JLA ^y Sjls'illj ^iJLimi^Nl LaS l}y>- (.'LJLm^ CjLj1*1| t^jUJl 

l^u*.^ (^wU ,Jp) L$-1p i_JjjciJ t-u^ll (^rLp- J Lf»lJL>ciu-l Jp aI^I d^j 

Babbie, Earl R. 77ie Practice of Social Research. Belmont, Calif.: Wads-worth, 1975. 

Blalock, Hubert ML Jr. Social Statistics. 2d ed. New York: McGraw-Hill, 1972, p. 

249-254, 275-287, 291-302. 418-426. 
G lass. Gene, and Julian C. Stanley. Statistical Methods in Education and Psychology. 

Englewood Cliffs. N.J.: Prentice-Hall. 1970. 
Hays, W. L. Statistics for the Social Sciences, 2d ed. New York: Holt, Rinehart and 

Winston, 1973. 
Kcrlinger, Fred N. Foundations of Behavioral Research. 2d ed. New York: Holt, 

Rinehart and Winston, 1973. 
Siegel, Sidney. Non-Parametric Statistics. New York: McGraw-Hill, 1956. 
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j£f*-*if $*i* 



. sjiyjJi fiijViJjjbf- 1 

.t Aij^ Jj-U«--3 

2 X ^ «jyi £J jj JjJj>-- 4 

. JjLJj^I Jj>U* J>te— 5 

.Runs jL*>-l J R J 4>.jJ-l *-2Jl JjJl*-- 6 
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\oV 



JjlJ — s*-l { j->Aa 



Xo'!j~Ull ^ UjVl :(D Jj^=r 
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62004 
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26629 


19087 


24472 


88779 


30540 
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17374 


52003 


70707 


70214 


49739 


71484 


92003 


98086 


76668 


73209 


59202 


11973 


02902 


33250 


78626 


51594 


16453 


94614 


39014 


97066 


83012 


09832 


25571 


77628 


66692 


13986 


99837 


00582 


81232 


44987 


09504 


96412 


90193 


79568 


44071 


28091 


07362 


97703 


76447 


42537 


98524 


97831 


65704 


09514 


41468 


85149 


49554 


17994 


14924 


39650 


95294 


00556 


70481 


06905 


94559 


37559 


49678 


53119 


70312 


05682 


66986 


34099 


74474 


20740 


41615 


70360 


64114 


58660 


90850 


64618 


80620 


51790 


11436 


38072 


50273 


93113 


41794 


86861 


24781 


89683 


55411 


85667 


77535 


99892 


41396 


80504 


90670 


08289 


40902 


05069 


95083 


06783 


28102 


57816 


25807 


24260 


71529 


78920 


72682' 


07385 


90726 


57166 


98884 


08583 


06170 


97965 


88302 


98041 


21443 


41808 


68984 


83620 


89747 


99882 


60808 


54444 


74412 


81105 


01178 


28838 


36421 


16489 


18059 


51061 


80940 


44893 


10408 


36222 


80562 


71944 


92638 


40333 


67054 


16067 


19516 


90120 


46759 


71643 


13177 


55292 


21036 


82808 


77501 


97427 


49386 


54480 


23604 


23554 


21785 


41101 


91178 


10174 


29420 


90438 


06312 


88940 


15995 


69321 


47458 


64809 


98189 


81851 


29651 


84215 


60942 


00307 


11897 


92674 


40405 


68032 


96717 


54244 


10701 


41393 


92329 


98932 


78284 


46347 


71209 


92061 


39448 


03136 


25722 


08564 


77936 


63574 


31384 


51924 


85561 


29671 


58137 


17820 


22751 


36518 


38101 


77756 


11657 


13897 


95889 


57067 


47648 


13885 


70669 


93406 


39641 


69457 


91339 


22S02 


92613 


89719 


11947 


56203 


10324 


20504 


84054 


40455 


99396 


63680 


67667 


60631 


69181 


96845 


38523 


11600 


47468 


03577 


57649 


63266 


24700 


71594 


14004 


23153 


89240 


05747 


43321 


31370 


28977 


23896 


76479 


68562 


62342 


07589 


08899 05985 


64281 


61826 


18555 


64937 


13173 


33365 


78851 


}6499 


87064 


13075 


66847 


70495 


32350 


02985 


86716 


38746 


26313 


77463 


55387 


72681 


72461 


33230 


21529 


53424 


92581 


02262 


78438 


66278 


18396 


73538 


21032 


91050 


13058 


16218 


12470 


56500 


15292 


76139 


59526 


52113 


95362 


67011 


06651 


16136 


01016 


00857 


55018 


56374 


35824 


71708 


49712 


97380 


10404 


S5452 


34030 


60726 


75211 


10271 


36633 


68424 


58275 


61764 


97586 


54716 


50259 


46345 


87195 


46092 


26787 


60939 


89514 


11788 


68224 


23417 


73959 


76145 


30342 


40277 


11040 


72049 


15472 


50669 


48139 


36732 


46874 


37088 


73465 


09819 


58860 


35220 


12120 


86124 


51247 


44302 


60883 


52109 


21437 


36786 


49226 


77837 



The Rand Corporation, A. Million Random Digits with 100,000 Normal Deviates (Glen- 
coc, III, Free Press, 1955), P, 4, Reprinted with Permission of the Rand Corporation. 
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JjIj — A- 1 J_>»U 



\0A 



^ywkll t JinCi\ cj£ ob-U.1 :(2) JjJb"- 



x/<r 


.00 


.01 


.02 


,03 


.04 


.05 


.06 ■ 


.07 


.08 


.09 


0.0 


0000 


0040 


0080 


0120 


0159 


0199 


0239 


0279 


0319 


0359 


0.1 


0308 


0438 


0478 


0517 


0557 


0596 


0636 


0675 


0714 


0753 


0.2 


0703 


0832 


0871 


0910 


01)48 


0087 


1020 


1004 


1103 


1141 


0.3 


1170 


1217 


1255 


1293 


1331 


1308 


1406 


1443 


1480 


1517 


0.4 


1554 


1591 


1028 


1004 


1700 


1736 


1772 


1808 


1844 


1870 


0.5 


1015 


1950 


1985 


2010 


2054 


2088 


2123 


2157 


2100 


2224 


0.0 


2257 


2201 


2324 


2357 


2389 


2422 


2454 


2486 


2518 


2540 


0.7 


2580 


2012 


2042 


2073 


2704 


2734 


2764 


2794 


2823 


2852 


0.8 


2881 


2910 


2930 


2907 


8995 


3023 


3051 


3078 


3106 


3133 


0.9 


3151) 


3180 


3212 


3238 


3204 


3289 


3315 


3340 


3365 


3389 


1.0 


3413 


3438 


3461 


3485 


3508 


3531 


3554 


3577 


3590 


3621 


1.1 


3043 


3665 


3680 


3718 


3729 


3749 


3770 


3790 


3810 


3830 


1.2 


3840 


3809 


3888 


3907 


3925 


3944 


3962 


3980 


3997 


4015 


1.3 


4032 


4049 


4000 


4083 


4090 


4115 


4131 


4147 


4162 


4177 


1.4 


4102 


4207 


4222 


4230 


4251 


4205 


4279 


4202 


4306 


4319 


1.5 


4332 


4345 


4357 


4370 


4382 


4304 


4406 


4418 


4430 


4441 


1.0 


4452 


4403 


4474 


4485 


4495 


4505 


4515 


4525 


4535 


4545 


1.7 


4554 


4504 


4573 


4582 


4591 


4599 


4603 


4016 


4625 


4033 


1.8 


4041 


404!) 


4050 


■tliOl 


4071 


4078 


4G80 


4093 


4699 


4706 


1.8 


4713 


4710 


4720 


4832 


4738 


4744 


4750 


4758 


4702 


4707 


2.0 


4773 


4778 


4783 


4788 


4793 


4798 


4803 


4808 


4812 


4817 


8.1 


4821 


4820 


4830 


4834 


4H38 


4842 


4840 


4850 


4854 


4857 


2.2 


48U1 


4805 


4808 


4871 


4875 


4878 


4881 


4884 


4887 


4890 


2.3 


481)3 


481)0 


4808 


4901 


4904 


4900 


4909 


4911 


4913 


4916 


2.4 


4918 


. 4920 


4022 


4925 


4927 


4929 


4931 


4932 


4934 


4936 


2.5 


4038 


4040 


4041 


4943 


4915 


4940 


4948 


4949 


4951 


4952 


2.0 


4053 


41)55 


4050 


4957 


4959 


4900 


4901 


4902 


4963 


49114 


2.7 


41)05 


4000 


4007 


4008 


49(19 


4970 


4971 


4972 


4973 


4974 


2.8 


4071 


4075 


41)70 


4977 


4977 


4978 


4879 


4980 


4980 


4981 


2.0 


4031 


4082 


4083 


4984 


4984 


4984 


4985 


4985 


4980 


4986 


x/cr 


.00 


.01 


,02 1 .03 


.C 


4 


.0 


5 


.06 


.07 


.08 


.09 


3.0 


4080.5 


4087 


4987 


4988 


49 


88 


491 


38 


4989 


4989 


4989 


4990 


8.1 


4000.3 


4001 


4091 


4901 


40 


92 


49 


)2 


4992 


4902 


4093 


4993 


3.2 


4003.120 
























3.3 


4995.100 
























3.4 


4000.031 
























3.5 


4097.074 
























3.0 


4008.409 
























3.7 


4008.022 
























3.8 


4000.877 
























3.0 


4009.510 
























4.0 


4000.083 
























4.5 


4009.000 
























5.0 


4900.0 


1)7133 
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\a^ JjIj — A.| j_?JLo 

: £ — *>\ 

J Jjlk" i J|^l ^yiJJl ,^-iil C^ (10,000) ,^JI JU*J| j iuAsJll jv>~<ll *lj>-l 
fr |^bU *~t=ll J»l2illj ^LJ-I Ja-ydl jyL. J^. jUl ^^1 Jail oLiL— iLfuJ 

i^ 5iL^ Jp i^y ^Ijis-J Jlj i (y) ,^11 ^lJb-^J ^1 — U Jiv-jJ.1 Ju : j^15" Jj-Ui-I 
. US3I o-Lil ,>. %28,81 Jl 4^ si j*-^ i( — = .8 = Jb.) a8 j&Sj 

Harold O. Rugg, Statistical methods applied to Education (New York: Houghton Mifflin 
1917), p. 389-90, Copyright 1917. by Houghton Mifflin company. Used with permission. 
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JjlJ — sM J-jJL* 



\v 



t £ jy : ( 3 ) J j-^- 





Level of significance for one-tailed test 


df 


.10 


.05 


.025 


.01 


.005 


.0005 




Level of significance for two-tailed test 






.20 


.10 


.05 


.02 


.01 


.001 


1 


3.078 


314 


12.700 


31.821 


63.657 


036 619 


2 


1.880 


2.020 


4.303 


6.905 


0.025 


31 598 


3 


1 038 


2 353 


3 182 


4.541 


5.841 


12 941 


4 


1 533 


2.132 


2.770 


3.747 


4.004 


8.010 


6 


1.470 


2 015 


2.671 


3.305 


4.032 


8.859 


a 


1.440 


11)43 


2.447 


3 143 


3.707 . 


5 959 


7 


1 415 


1.805 


2 305 


2.998 


3.409 


5.405 


8 


1.307 


1.800 


2.300 


2.800 


3.355 


6 Oil 





1 383 


1.833 


2.202 


2 821 


3.260 


4 781 


10 


I 372 


1 .812 


2.228 


2.704 


3.169 


4 587 


11 
12 
13 
14 
IS 


1 303 
1 350 
1.350 
1 345 
1.341 


1.790 
1.782 
1.771 
1.701 
1 .753 


2.201 
2.179 
2.100 
2.145 
2 131 


2 718 
2.081 
2.050 
2.624 
2 602 


3.100 
3.055 
3.012 
2.977 
, 2 947 


4.437 
4 318 
4.221 
4.140 
4 073 


16 
17 
18 
10 
20 


1.337 
1.333 
1 330 
1 328 
1 325 


1.740 
1.740 
1.734 
1 .729 
1.725 


2.120 
2.110 
2 101 
2 093 
2 080 


2 583 
2.567 
2 552 
2.630 
2.528 


2.921 
2 808 
2.878 
2.801 
2.845 


4 015 
3 965 
3.922 
3.883 
3 850 


21 
22 
23 
24 
25 


1.323 
1.321 
1.319 
1 318 
1.310 


1.721 
1.717 
1 714 
1.711 
1.708 


2.080 
2.074 
2.069 
2.004 
2.000 


2.618 
2.608 
2.500 
2.402 
2.485 


2.831 
2 810 
2.807 
2.797 
2.787 


3.819 
3.702 
3.707 
3.745 
3.725 


28 
27 
28 
20 
30 


1 315 
1 314 
1.313 
1.311 
1.310 


1.700 
1 .703 
1.701 
1.009 
1.697 


2 060 
2.052 
2 048 
2.045 
2.042 


2 470 
2.473 
2.467 
2.462 
2.467 


2.779 
2.771 
2 763 
2.750 
2.750 


3.707 
3 690 
3.674 
3.059 
3.646 


40 

00 

120 


1.303 
1 .290 
1.289 
1.282 


1.G84 
1.071 
1.058 
1.646 


2 021 
2 000 
1 980 
1.900 


2.423 
2.300 
2 358 
2.326 


2.704 
2.060 
2.617 
2.576 


3.551 
3.460 
3.373 
3 291 



Tabic III of Fisher and Yates, Statistical tables .. lor Biological, Agricultural, and Medi- 
cal Research, Published by Longman. Group Ltd, London (Previosly Published by 
Oliver and Boyed Edinburgh). Used with Permission of authors and publishers. 
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n^ 



Jjlj i-l j_>Ju 



( J IS" : 2 X ) j\S gj* gjy :(4) Jj^r 



df 


.99 


.98 


.95 


.90 


.80 


.70 


.50 


.30 


.30 


.10 


.04 


.02 


.01 


.001 


1 


0«167 


.o<m 


.00393 


0158 


.0642 


.148 


.444 


1 074 


1.642 


2.706 


1.141 


4.412 


6.635 


10 827 


2 


.0201 


,040i 


.103 


.311 


.446 


713 


1 386 


2.408 


1219 


4.405 


5991 


7.124 


8210 


13.814 


3 


.1)8 


.185 


.362 


.484 


1 005 


1 424 


2366 


3.665 


4 642 


6251 


7 111 


9.137 


11.341 


14268 


4 


.»7 


.429 


.711 


1.064 


1 649 


2.195 


3 357 


4878 


6.989 


7.779 


9.481 


11.461 


11 277 


18 464 


1 


,884 


.752 


I 145 


1.610 


3 343 


3 000 


4 381 


6064 


7 219 


9 216 


II 070 


11 311 


16081 


20.617 


5 


.873 


1 134 


1.635 


2.204 


3.070 


3.828 


4.348 


7.231 


1.441 


10 648 


12.492 


11.011 


16.112 


22.447 


7 


1.239 


1 684 


2.167 


2.833 


3.832 


4.671 


6344 


8383 


9.803 


12017 


14.067 


16.622 


11.471 


24.333 


8 


1.848 


2.032 


3.733 


3 490 


4.694 


5 627 


7.344 


9 624 


11.030 


13 362 


15.607 


11 161 


20.090 


34.134 


8 


2.018 


2.632 


3.325 


4.168 


6.380 


6393 


8 343 


10444 


12.243 


14 614 


16.919 


19.678 


21 464 


27.877 


10 


3.458 


3059 


3.940 


4 865 


6 179 


7.267 


9.342 


11 781 


13 442 


15.987 


11307 


21 161 


21.308 


28.481 


11 


3.083 


3809 


4 575 


6.678 


6.989 


8.148 


10341 


12 699 


14.631 


17.274 


19.676 


22 611 


24.724 


31 244 


19 


3.871 


4 178 


6.226 


6 304 


7.807 


9.034 


11.340 


14.011 


15.812 


18449 


21.026 


24.044 


24 217 


12,908 


13 


4.107 


4 785 


6.892 


7.042 


8 634 


9 924 


13.340 


15.119 


16.914 


19.112 


23.162 


24.472 


27.488 


14.428 


14 


4.680 


6.368 


6571 


7.790 


9.467 


10 821 


13339 


16.333 


11.161 


21044 


21.415 


21.171 


28.141 


14.121 


19 


5.229 


6 985 


7261 


8 647 


10.307 


11 731 


14.339 


17.332 


19.311 


22 307 


24.996 


21 250 


30.678 


17 687 


IS 


8,813 


6.614 


7.962 


9313 


11.152 


13634 


16 338 


11.418 


30.445 


21.442 


26.294 


24.433 


12.000 


19 252 


17 


8.408 


7,255 


8.672 


10.085 


12 002 


13531 


16.338 


19.811 


21.616 


24.769 


37.617 


10 995 


13 408 


40 780 


18 


7015 


7906 


9 390 


10 865 


12 857 


14 440 


17 318 


20.601 


22.740 


24. 919 


21.869 


12 144 


14.804 


42 312 


IS 


7 833 


8.547 


10 117 


11.651 


13716 


15 352 


18 338 


21.689 


23 900 


27 304 


30.144 


11 617 


14.181 


43.820 


SO 


8380 


9.237 


10 851 


12.443 


14.578 


16 364 


19337 


22.776 


26.031 


21.413 


11.410 


14.020 


37.444 


46.314 


31 


8.8)7 


9.916 


11.691 


13.240 


15445 


17.182 


20.337 


23.848 


21.171 


29.616 


33.671 


34.343 


11.832 


44.797 


31 


9.542 


10.600 


12.338 


14 041 


16.314 


18 101 


21 337 


24.939 


27.301 


30.813 


11.924 


37.448 


40.219 


48.268 


33 


10.198 


11.293 


13.091 


14 848 


17.187 


19 031 


22.337 


26.018 


21.439 


32.007 


35.173 


31.948 


41.434 


48.728 


34 


10.858 


11.993 


13.848 


16.659 


18.042 


19.943 


33 337 


27.096 


29.443 


31.191 


16.415 


40.270 


42.980 


11.178 


35, 11 524 , 


12.697 


14.611 


16.473 


18.940 


30 867 


34 337 


28.172 


10.474 


14.182 


17.652 


41.464 


44.314 


62.620 


2t 


13.198 


13.409 


16.379 


17.292 


19.820 


31.793 


25.336 


29.346 


11.794 


14.441 


31.815 


43.144 


44.442 


44.042 


27 


13.879 


14.126 


16,161 


18.114 


20.703 


22.719 


26.134 


30.319 


32.912 


36741 


40.111 


44.140 


44.843 


44.476 


28 


13.585 


14.847 


16.928 


18.939 


21.488 


23.647 


27.316 


31.391 


34.027 


17.916 


41.317 


41.418 


41.271 


44.193 


29 


14.248 


16.674 


17.708 


19.768 


22.476 


24.677 


28.336 


32.461 


34.139 


39.087 


43.417 


46.681 


49.418 


41.302 


30 


14.943 


16.306 


18.493 


20.6M 


23.344 


26.408 


29.114 


11.410 


16.240 


40.216 


41.771 


47.842 


60,192 


58.701 



: SJbJl aJjUII pJb*Lw" t (df) hji-\ a>-jjJ^I ^51! 

Table IV of Fisher and Yates, Statistical tables ..for Biological, Agricultural, and Medi- 
cal Research, Published by Longman. Group Ltd, London (Previously Published by 
Oliver and Boyed Edinburgh), Used with Permission of authors and publishers. 
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jjij-Jri j^JU \nr 
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dl 


P = .10 


.05 


.02 


.01 


1 


.988 


.997 


.9995 


.9999 


2 


.900 


.950 


.980 


.990 


3 


.805 


.878 


.934 


.959 


4 


.729 


.811 


.882 


.917 


5 


.669 


.754 


.833 


.874 


6 


.622 


.707 


.789 


.834 


7 


.582 


.666 


.750 


.798 


8 


.549 


.632 


.716 


.765 





.521 


.602 


.685 


.735 


10 


.497 


.576 


.658 


.708 


11 


.476 


.553 


.634 


.684 


12 


.458 


.532 


.612 


.661 


13 


.441 


.514 


.592 


.641 


14 


.426 


.497 


.574 


.623 


15 


.412 


.482 


.558 


.606 


16 


.400 


.468 


.542 


.590 


17 


.389 


.456 


.528 


.575 


18 


.378 


.444 


.516 


.561 


19 


.369 


.433 


.503 


.549 


20 


.360 


.423 


.492 


.537 


21 


.352 


.413 


.482 


.526 


22 


.344 


.404 


.472 


.515 


23 


.337 


.396 


.462 


.505 


24 


.330 


.388 


.453 


.496 


25 


.323 


.381 


.445 


.487 


26 


.317 


.374 


.437 


.479 


27 


.311 


.367 


.430 


.471 


28 


.306 


.361 


.423 


.463 


29 


.301 


.355 


.416 


.456 


30 


.296 


.349 


.409 


.449 


35 


.275 


.325 


.381 


.418 


40 


.257 


.304 


.358 


.393 


45 


.243 


.288 


.338 


.372 


50 


.231 


.273 


.322 


.354 


60 


. .211 


.250 


.295 


.325 


70 


.195 


.232 


.274 


.302 


80 


.183 


.217 


.256 


.283 


00 


.173 


.205 


.242 


.267 


100 


.164 


.195 


.230 


.254 



jj t r ijli.[ J*^ Ux* dUij t VL^-V 1 iJljJI Cf- ^> ^ o^ t5U "^ ^lc^" 
J* p-Ji b\ ^ SJ>u*ll oVl^l f-fcJ i v'U^I ^"^ Jb "' J ^ -^ * ,y! "* SM "" 

.(^jUJI Jl)2 

Table VII of Fisher and Yates, Statistical Tables . . for Biological, Agricultural, and Med- 
ical Research, Published by Longman. Group Ltd, London (Previosly Published by 
Oliver and Boycd Edinbargh). 
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nr 



ck>*i* 



(P = ,05 d->-) Runs Jl jL^-l J t R J *>-ji~\ *Ji]l :(6) J jJL>- 





2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 20 


4 






2 
































5 




2 


2 


3 






























6 




2 


3 


3 


3 




























7 




2 


3 


3 


4 


4 


























8 


2 


2 


3 


3 


4 


4 


5 
























9 


2 


2 


3 


4 


4 


5 


5 


6 






















10 


2 


3 


3 


4 


5 


5 


6 


6 


6 




















11 


2 


3 


3 


4 


5 


5 


6 


6 


7 


7 


















12 


2 


3 


4 


4 


5 


6 


6 


7 


7 


8 


8 
















13 


2 


3 


4 


4 


5 


6 


6 


7 


8 


8 


9 


9 














14 


2 


3 


4 


5 


5 


6 


7 


7 


8 


8 


9 


9 


10 












15 


2 


3 


4 


5 


6 


6 


7 


8 


8 


9 


9 


10 


10 


11 










16 


2 


3 


4 


5 


6 


6 


7 


8 


8 


9 


10 


10 


11 


11 


11 








17 


2 


3 


4 


5 


G 


7 


7 


8 


9 


9 


10 


10 


11 


11 


12 


12 






18 


2 


3 


4 


S 


6 


7 


8 


8 


9 


10 


10 


11 


11 


12 


12 


13 


13 




19 


2 


3 


4 


5 


6 


7 


8 


8 


9 


10 


10 


11 


12 


12 


13 


13 


14 


14 .. 


20 


2 


3 


4 


5 


6 


7 


8 


9 


9 


10 


11 


11 


12 


12 


13 


13 


14 


14 15 



<■ Jj-4- 1 J 4^jll i*j5j| y> Jil j\ ijLj j^SS R J l^J ^| t ij^ Runs J jL&-\ ^i 
RJi^J^I.^Lu^RioJ cJU lil ,05 JVjJI ^jxJil J tSJUs-l iWa oli JUJ 
,025 JM Jl gjJS j UU«-1 SWa Ola JUJ * JjJli-l J a>^I JuJJl ,>. Jit jt tjL- 

. It- LiUjjpR i»J ojIS"U laj 



F.S. Swed and C. Eisenhart, "Tables for Testing Randomeness of Grouping in Sequence 
of Alternatives", Annals of Mathematical Statistics, 14:83-86 (1943). Reprinted with per- 



mission. 
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GLOSSARY 



Absolute Value AiUall i*-i)l 

wJij .x J i-jU^ 1 **Jb jf ' ° j x oy. "^ ^?* * x J "* 2 ^-^ *+<&* 

iaJLUll wJl ^1 jLiij 5 = (5) J AiM\ io-illj ,23 = (23-) J iJiLkll 

13 = | 13 - I 
Accidental Sample * »X*JI i«* 

Bimodal Distribution £*^' ^ gJJ^' 

jod Oli*i _■,*& L»«^ &-U- 1^ t-b-lj j;Al* <^*J Jp ,_^U* oVL»- ^jj^ 

j_^jyi I jia OjSCj Uxp dJLlij o 1 ^ 1 Cr* j-^ 1 tr*^ ' *~^ 1 «j**il J c, o^lj 

Case (i^lji) *£*«* ill*- 

oLjJlI ^-U. US L. lilj . «J>Jl oMU-l Jii _ La - oLSlli <. oU-C ip^jf 
.4^*Ji o^U-l 6jli*i jiill *J" OjcfS^lli iil^-^l ,>• ■ityv'A 

Coefficient of Variation ^\j-»?i\ J«U* 

*lj>-l J v_-iy UjUP _ ijl^ptlVl J»Ij*-» _ JUjJJ . 4Pj*>*il J -b-lj jjiX« t-yj> ,Jp 
_uij ^l) JL>-lj joCU «-^si (Jp i**>Lio t JS\ j\ ,jCJ>fj {j££-y*£ ij^L» AJjli* 
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oi— _*«AWli i_ ji» m 



JaiJ-l j— *J 

IjjJl 



Confidence Coefficient 5—2^1 J»^ 

_jj LJT Jl (,90 jf ,95) 99 io-iJl jj-iJj . jJ-L - ^ I* 4^ - 6\^i\ <Sy~*» JaJjj 

i^i jl -iji Jl Vil* toljll ,y Jj-^ j^ a^J tyUaa-Y 1 ^^ oU W ^J 
ji\ %99 Jl Jb>- J^b cSy J£ J ^Jj <-ij-« a~>IjJJI f-*^ yl— J-l ia-j-d.1 
t \*JJ ^LJ-I Jx«ydl ^ jf lOljll ,y %99 J ^ Jl ^*j li*j . Utia J*. 

";" 6 jbJbo ui ^di (XsiJi ji?-) aJ-i j>b 

Confidence Interival S_2S)I J 

. iu«il c5>>-^l oUL^-Nlj t^l 

Confidence Limits *-^ 1 *>*■*" 

(Confidence t.LJ-1 oLku-jdL ^ iSiJl J^ ol5"^J iSiJI oJ- vrjlM p-ill ' ' 

. . (yL^L-l -Ja-jdl) (X) ■.■«, pj tfjL-J VrjUJ-l p-iJli Coefficient) 

Cross-Tabulation Table 3*Ufcii _ SJj.fcW J j^ 

iL^il ^aJl jl sju^Vi ^^^d^ i (2x2) Jj^- idlest M 

Jic iSJb-lj iJ^ J^b ^jl <JU- JSTj c^^clJJ «-J>Jl ^NU-I o- 5 -Mj 

. (U^ JS j^b a^J J^J tff) U^ J/ J^b Jj^ tS^ljJl UiJJ 
Degrees of Freedom i.^1 oUrji 

c a^OJ jsai j^i-l (^) v 1 -^- Ji> 0* ' ^^ ^ l V" 1 ^ ^ 
u^ ^ ^-ui ajbJij t Mi J **s aJ| ^jj~ v-'j J1 °^ u_l r^ ° G^ J 
.jlp ji^j (^i ii^f vM' ^^ r^- J f ) ^ ^^ j* c^- 51 

( /^ ) Ay- ,y>3^ A^ 1 " ; -M ^ ■ ^ 4 ^ ^ '■** ^ ^ 

.(l-r)(l-c) : JL>-lj LaSli lS^eH\ >±* J ^J^ t-^b ^^^ 
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Dependent Variable g^'-A*^' 

. <U»iL*j ojLi>-l eJjJJail jJdl 

Descriptive Statistics J^^ *L>a^^\ 

<.aJ*u oVU- i*j~£ dy tOL.jLt4 (j^aJjJ iUi^J.1 oUUar-Vl ^ 
jf ^b^ll £ljjf j* fj> ^ lf Ul ri ^ Er* ^ l J^ ^ -^ *>* <i* ^^ 

Estimated Standard Error c5 ji-*^ 1 cS J 1 ^' l ^ iL, 

bjf ^ t^ljjJl .£*ajJ ^jUll .-ily^l ^ N-b ci^iJ ^jLdl ol^Nl 

Expected Frequency £f !>*l jl^^JJI 

Frequency Dstribution j.'^*" Qiy 

wJl t ^*; tJ jidl j»Jj .j'j&Mj. tj^l j»J ^j** J* i|j-=4 Jj-^ 

jJcd.1 Wj j^ ^Jl OVUM iJLC- iJlJlj I JjVl fljJJ.^ll i«-A> 4J^A* j^t JjJl 

• . \j£j»j . . . oliJl OjJJ 

Frequency Polygon i^l^^JI ^L/u l 

. ^UJLl ^JJI ^jiJil J _ JiVl Jp - oUUl ^-U] o^U f Jij«oj c M 1 

Histogram lij'j^' gVJ"**' 

.kiM <ui jA-io "-^-r 1 " t c^jl^^l /MJj^' T'r^'j-^ (■'^^ ' lPj-**' (J^rf (^"J 
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HA 



t A^JI J pjJl j^t jlj£ Ji ^1 JUI JaiUj c O^Jdl ^J ji ^aVi JUI 

. ^iLdU 4 -*^'VI (_£jX«J,I (J 0[/vAla ^LjAJ I (.Sjl^^JI 77J-U.I fl Ai^Lvul -jSIojj 

Hypothesis Test o^Jj^l J^l 

. iL«il jjJ! r-^y cu>«JI r-*z£- ^y <L5IjJLp "U^p jLj^-i *j t au*JI p^y*" \ J-^j 

t <wijyj ^i^>JJ L$x»*%> a.-Xp j\ LpJ^U AjjJ- ,y>su S&j (5JUa>-^l ^jyiJl 
. (^>^JI ,»Jl) ^Uw^l j^JI JjJjT (^j) jlj» Jstt JlxJlj 

Independant Variable J3s-J,l jjAa.1 

«jU3I j^cll J~- j U UUj i ajLJI jy^ll Jp fij^L; jl~>-l ,j^y»j gJLJ.1 jJcdl 

Inductive Statistics ( ^i xJi\) ^L^-^UUo^^ll 

(Inferential Statistics) ^b^-Ml «-L^>-Nl _^I 

Inferential Statistics ^\slJI\ *\*t>>l\ 

• ( J^ 1 <J* ^ gf^ ^^ ^^ ^ ,jJLil ^^ vV^i 
Intercept (jlJ^'ill J»12J Ui) ^Itll 

(X) j»-lj jjiiw jJLo" ^Jl jlJbJNl tfsl*. J 4 ijlOsJNl *>• -pi (a) **J Jtw 

. jUl ^1 j (Y) ^rpi U-l £> J*jkU ^LW d~~ 1 

Interval 

oLyi— JpIjS <> *Lj olJi*f VM oNUUJ Ja^l vi->- ta ,L» <jjji~* 
Ou *iLII 01 L5 ^~ <. til' ^LS S J>- i^j Jl isU-NL; 1 ,^-Nlj ^JJll ^Ull 

jb-f 10 jJcdl *y* J* alyVl •VS'S ^li of j£~i : Jli* . <^V* >^ J >=rJ 

. (aIS ill oljL^-l fl»if 
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»»« ol * J lkv a U 4 — oil* 



Level of Significance ^'UaP-Vl J^oJl ^jij.1 

. ^ytijl Aiku J iolj>Jl p-iJl jji& Jlc^l 0* J*f Lajj^ 1 Jlc^-I 
Level of Measurement t/"^' <Sjp~** 

^uji t ^ji ^-uji i ^y a- 1 ^ 1 : o- 1 ^ ^k?^ £->' -^Ji SiU 
Jp L-liil . JJ>J\ oVU-l ipj^f ,vJ Jjlks L^j • esr^l o-Ij*JIj * li-^ 1 
. SiJj* W.L j ^ Ijp- Jp ftL; t (j^xJl L^sA<u ^-» -b-lj jJc» *^ 

Mean (tj}*-^' Ja—jil) t^L-sU Ja--jJ.I 

t i£>«j oVU- ipj*>=l ^*J>I ^* Ja—_»X« J,i ^1 — i~\ Ja^ujdl ,/^jj . -L>-lj _£*^> 

«uL^ j_^j t_ JiVl Jp _ ^J^- iiji~* ^-L^ 1 °^k J* «^L~*~ j^i (Jl v£* 
6 JLft f I jl>v-.Lj t (ijUil olj^Ml £. J*M-)^J ^ dy-^b J^ 1 ) V.^ 1 ' r*^ 

TV 

Mean Absolute Deviation ^jL-J-l Jx->jl«JJ Jjllall ol^^u Jll 

t (^)...,la ll Jj_*il ,jP -LJI^^I ^f) ^LvJ-l Jau-yJ ^L-Jdl ^-Ls t^«J 
Juxs^Jl oNU-l Ifi-y^r ^^ f-lpjl ^^ «1>Lj ^yiyu t-b-lj_A^u ^lJ^—L) 

t^jUll cilj-^Nl SJLSli gyl^A J ^J <OS3> .-^>J1j W>UU (i-^Jl) 

«jjj^L iiLcdl ijLJ-l oLUjJI ^j-ij ^^J^ijj V <ul vi-->- tjjUiU ^Lifts' 

Measurement t /'k^' 

iaJb^Jki oLylJil Ji*J ilJlpf JuJl^ *2j^> ,jp (^j '■ { s^ J -> /l/^"* 5 "! *lrH 
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\h./A\ i-«Sli W< 



Median (t-pJLjJl Ja-yJl) ^iJOJl Ja«<jdl 

-jA %50 <ui*JJ %5 ° *V"i ^^r" t*--fc»Jl CjMLJ-I £■ JsLJjNIj jv-idl 4_»J 
otrJu-JJ (_£JJbJl -koyllil ^-jL«j>- jtJ^j t (i^iljjdl /c*^f CjIJjjW jl) i~*Jl Objij 

■ J*^' (J* ' L^>* tij--^" O*^* , - J ^^rf J* l ^^ 

Mode Jlj-dl 

Oj^JaJl J L>lj£ p^ '***& Jl J^. tV&A 1 ^' lT^ tH' "^ 

n >^Jl 

jf i^*]l *>^>«i tA—lj-UJ >cJ>U- jJcu 30 *^> Jp t ^5^45^-1^ L«ijJ : Jli« 

. (0 -» ol^-jJl J <U[ jLL) 45 = n 

N Jr^ 1 

: Jltt : ^Iji £•=* ol-J olJUkLLJJ J£il dJuJl Jl jji 
^^j Jjj-Jo 30 ^ Jp by 45 ^ J_£i5 a-^p ^-U. Lui L» lil 

g'lsJl ^^u' oIJlI Oist^-U J^ 11 3juJI ^J 1 ^ ' N r^ C&S *- 45 = n ^ 
Ijlaj] JL&yVl SJ^J.1 o^l J uOuUJl Oiir^l ^ ^-^ ^ '(^s 1 * 
Jiy»*Jil vl^Jl «^ f=?s~ - N i (^V^ ^1 V») i^Jl j^»- = n olS" lil : ^~ 

Nominal (t/*^)" i^^ 1 lA/ 1 *"*) i^*" 1 

^i ^Uai : JUL- . oUUI ^y J i~-JjJ &\ *j-*rj i^-L^ 1 l-i* v^- V> 
^JJI iJwJl juJ . £JI . . . v-LJl v 1 ^ 1 <J-I 'Ir^ 1 '^ n*^ 1 
ioL^ oLU t^l *l^-i v^ ^ ' t(Ja2i tJ 15 ^ 1 Vali^ Jii^^D j^i 3>^i 
Jp^a^iJI J__^^> .Jot =2 l-r JJi = l i^l :JLto .^oli 
t|t Jl ^ V ^jJl IJU Of ^^^j t/i *it ^ Ii4» i^-4-i jy^ J (1) f*J 
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. ioiUJl Jp obj-iil ij^-j 0^1 ^^» ^£Nj >f« <■ (^-^ J 1 o^J^* J' y *-~°" 

. [(oUrjai) 

Non-Probability Sampling aJ^ V I jf l^a>>i I iuUi I 

. *^>J.I I JlA J-o 4^p«*J,l &U*Jl J -jo-saJ t ( Jj#f Jlc^-I) A*J_^-» Jl,^>-I is^y 

Normal Distribution ^yuJaJl *jjji)l 

iiU- J JUj jjJl t JL*JL Jl oUjJjxJI jl ioLJl CjU>»J.I jy> (4Pj*j£) ilJU 

J^Li Jji-lj jJull I JA jl^&JI ajjjj ijlSy c ( _ 5 *-JaJI xjjjJl ^Jvdl >yii . i^ljjJl 
ioUll jf jJcdl iU£| iJU- J (1) J^ai j oL>dl oJlA oUa_«w *-yi ^ JLij 
Jjjj>- aIjl>cX^)Ij \iiiij tLsljiAl p-J>jj> l jjj*jcj> (j] ,ju *JjJ ^Jl i^ljjdl o *1><JJ 

.J>J1I (3(2)^ 

Null Hypothesis ^j^oJl ^^l 

Statistical Hypothesis ^L/aj-Nl ^j^l JaJI 

Ordinal (^J^l a"^ 1 tSjr~*) <j£j 

i—Jjjj c Ol/Jdl {jA ij/^-a f-jj Jl <JU>«j ilU- j[ bjJL» (3>tJj <*-ij c (j-uLJ t5 _jX— o 
l*ljj jpl <Uu<aiVl t_—»3- t i_-j5" 10 »- t -~[/j JLiu^a *jJL Jli : Jlio t ijow fUali t <ui 
j^lj t V-Iji oNU- 10 i i_j£ 10 Jl Jic i Jlill IJLfc J t oJi i^>-j jj. a^L. 

..Xjil~J.I <UJ| ^iJl CjUUai^lj t—^-J^il aUoJ yb 

Parameter S ,,1.^ 

c Lfclp Jj-^aJ-l j5C»j ^1 jocdl i*J ^ynj t i^.ljjj| /ia->J. 4~*£Jl t wajUaiL| 

/vi Jl (_s*j c i**lj "Jl £*py> jf&\ *jJ> J* i~»li« iJUjsJI oli^o JS 1 cJlS 1 lil 

.(*J[ ^^j ^ JJI JUJ.I l-~~>- 4X*J jJu ^ III ..luliJl) *5/^ Oj£j _ 3iU _ (^JJI Coliil 
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ol— — sJJxvall i_*SL» WY 

(0^-# Mjjl J*U<.) Oj-jJ Jail JsUjVl J«U- 
Pearson Product - Moment Correlation Coefficient 

Perecentage 4— jjiAl L«Jl 

Jl jfiy -%77 jf ,77x100 i£)LJ %77 : Jb> - 100 J ^j^ (i*J) jlJUu 

. U£Jl iuJJl ja %77 Jl jf t *>*Jl o^UJJ JSGI jJbJl ,y %77 

Population 5__%«lj^]| £"*s£ 

Aw-ljjJl oNUJJ JS3l JO*]| jf l ^>J| ^wy 4~Jj J I oNUJJ JS3I iJlJI 

AjlS _^p 6Juw of •jSUj t "dJUJiJj t a-5L(A M 4lbji» jJ* jjSJ <d~>u uISUj jvS3i 

.JbJJ 

Population Distribution 4-<lj.Ul £**£ *jjjj 

. i-»lji f^y *>^ j^* *-3*0 (J*' ' ^r"b J ^ >iU- f-**>*l jljSol pijy (^*i 
III tiwuijjJl A^j- Obji* Aj^ A— Iji JPojAill lojJ JjSCi U _ IjiU - lof fjJJ 

Probability Sampling A-Hr"^ 1 a-SW^ 1 &U1I 

c~>«^ i^JJl (^Ij-iJl ^*i>»il obji« j-o iyj> J-> otj j~*3 4*^1 t>* £jp 

, \JU~J> *jbu> 6[*>-\ J*J I AJ^^HC — Ll *V^ cJ sjls^l J*^ 4 ° 

Proportion V — ""~^' 

j i\j*\20 ^j> i 30 = L. *-£• J Oi^LJl aOp : Jli* . oNUiJ J£l iAJlj *>JI 

.,667 ,f 32_ = ,1531 fj**II Jl *LJl a~J i Oil tjU-jlO 
30 - *" " 

Purposive Sample (V*.^) *j-U*xall <VJI 

-uiU- Jp bL*>l ;i>Jl ONU-I jl^J ^^-Ul pi IfcSj tAJL^I ^P 
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Quata i— *aJ-l 

li^Ui fji Lfcij t ~*~a~o}~\ iu*Jl Quata Sample 1$JIp jlk>] i^V^-l j^ 1 £-p 
Jb jJ-j (. (i-*Jl (*-><*-) *~*^ cA>jOA iJL«J J^w) il Jipf Jp tb 4-i>*Jl oMU~l jl~>-b 

. O 4jj?*JJ ^IjjJt /<-*2>d.l ibjf i-jJl 0_^j Siljj . ojbkli iLjJl 

Range 45J Ll 

■y jJcJU j^lxi i*J Jw»l r-jJs> (Ji^ <SP *— ~4 '*Ojli ji^-*-*" oL^L* f"ljJI ,1*1 

.30 = 20 - 50 = ^all dj& c 50 =^JcJLl o^Ji 
Ratio ((jr*^' lT"^' l£ ■j**"* ) V^' 

H^Oi-lj C^^jJ/ulj t^y*** Jll ^l-Sjl Ob_jl«^> *-5 15 ■ J .a-sfl.o tjj-uLJ (_5jJL*^ 
iL*Jl J jrJdl i*jJ j£Jl l_jUJI Jl jJ^j i5 JJl . jJDall yi^aJl ij?-j Jl SiUiVl; 

. «Jl . . . U <L£"> J t^X*^' 1 - J M'r* ' ^ *~^» j <->"£)l ->op : Jli» . <L>Ull 
Ratio ij^Jl 

.y J SJ^Jl Cj^U-I jOp ** Hjlio X J i^xJl o^U-l ^Op 45jLJ y Jl X i~J 
*LmJI J[ j^JUl ij-J jU t *LJ 15 tjjS"i 10 ^ ajjSU ij^j ipj*^ L>oJ jJ : Jli» 

.3:2 jt 15:10 : JUl JCUl l^jwyj 15 Jl 10 ^jLj 

Regression Analysis jlJL-^u'ifl J-^^ 

ji- Sp-\jj^aj c (,X X) -dilij.1 OJ/JcM qa <jd>{ j\ lOs-lj l \n^a£ iJU<a?-l <LJiJ 
J£J wJl a^VIj t oljJdl Oy «%JI JS^S OjO^ -j51»j l^ij t (y) (*jlJ) J&w 
. (^LJI j^l) (y) <u~L }^Jl j SopL~JJ <. (iJUxJil) .X olj«J.I ,y> 

Rejection Region o^J^ laW.a 

"*Ss££- jf iJLs<i3-Nl oLotll iSkil ftJLA -^t .AS tijUas-Nl ijjL*ll xjjjj J 

.\^>^o (^ji^Jl) ^Uaj-Vl (j^Jl l>1^ ji tlj^ 
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\vt 



Sample * «p 

Sample Distribution 4_~*Jl ajjjS 

Sample Size L- V ., « Jl *>»■ 

i_JjJJail *^>«Jl obji« JJlP ,_j*jj tiudl J cjIjlaLsII jf i-*>l>dl oVU-1 i JLc 

Sampling Distribution AJlva^ll AJjUil « jjJ 

.wiyiJl i>t^> Js JUj i ioUa^-Nl i-*JJ jj^lill iU^>«ll rt-JtJl J-SvJ cSj^J <MJ J-* 

iij^«-«» t (n) iJLtf- (»->«>«j <LL«Xw> iol^JLp iup ,Jp oUU^*- j\ xx**J d~?- t ^^isaJl 

Scattergram jLi^ Ml JlCi 

^Vl jLJl JajLl J-Uj 0-~>- t (jij^ On «J=»^jj*^b V^ ^jd jLj j%-»j 
j^j . jUJl jJedl j^S Ju, ^-IjJI jUl JaiLlj t (JjVl ^11) o»-lj jf^ {3 
*yi Jp i^-U- . t 5Jb-ljJI SJU-'l j^S J| (jUl Jad-I) jUl ^1 Jp J»IUI 

Simple Random Sampling 4k~Jl aJIjJjJI 3-^Uil 

Slope: (b) (jlOx^l i*J) jl Will 

jlJb^J^I Ja>- Joj-a jf jld>ol i^jL-J (b) i*J Ols c l jjjo»d jl-lxJl SjiUx J 

. LjU> i*-" - ri L°<AiP 

Standard Deviation <5 A^ 1 t-sl/xiVt 

*^ Jp t Aj^uljjJl c/ilU-l APj-^f a*^ til -£*** ■ "^'j -Z*^ -£*" U - ^ 
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^VO ^ > rlW„ffll ,l 4__4JlS 



(jLwJ-l ia~»jdl Jj->- oJL-Sj SjlIjcuj i^-Lwo j| i_j*«jU>«i» 4_frj_*>Jkl jl J| 
. LotJo Uujjj jJcdl «^o L» julp t 4jL-*JJ l-ui-a L-Li* -J-*jj . ipj^jjt-JJ 

Standard Error ^jL-udl UajLl 

. £jl . . . Oilidl) jjUU c?jL*1I tkM t^LJ-l Jx-yJU ^jUdl tkU : *ls,f 

Statistics C->UI — /x>-\ / «•( — ,a>.J 

iJlyJNl t i^JJ rs t *1jlU ^LJ-I Ja.^j-dl ibf . 4_UjJlI iv*$Ul ^Ij-i-l 
Jl ii>p ■y LfuJ L_ikJt oULa^-Vlj . tJI .... iJljJ.1 i<b*U i^jLJ.1 

Statistical Hypothesis ^L^p-^F I ^^a) I 

t ,150 = t,70 = P t 30 = /t :<b.t .MjXaI £^y> t iJL>«il ^bljjJl £*->J. (oIJLm 

.oUUl 

Statistical Significant (ULo?-| *Jb) Uba»-^l iMoJl 

4ikl» J>-b *ij 1»JUp <jlbj tioU»-j *^ '■^ t4JL*a>-Ml i-V^ •*-»" 
i^*Jl jl UUs» <. (iji^l ^yJyiJl <_r<a*jiJ . (ijA-^Jl ^J^ jb^' ^^ J u*^' 

, iwijliil bJl>c» '_ r P- IJLaj xJ5j 4JUa>- , VI 

Stratified Sampling 4JLUI <JUx»Nl fcjUll 

s 

Ifcij caJU^NI ijUap-Nl CjLjJI j>« fjp J>*J UloUaJl ibJl]) Ifcip (jilajj 

oMU-l j\ olUJI Li jlaft tiibUl obUl -y. iJip J[ iUjjdl *^£ *-«i 

JiC ^1 obJl J>-b ^y> i(iw.Ll«jjP jt ib-bo ojj-^aj *lj~<) . Loj-Ip b-lj-Ul 

v-jjikllj l_ — -ULI jJdl Jp ^j^ of i_^ SjbU.1 (bill) iiJaJlj . i-.ljJi)l **i* 
Systematic Sampling iJidl 3JUo>-)ll ijUl 
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cJL— -^JLk^ll 4— 51* Wl 



tTest t jL-ss-l 

«^>*1 jL.LJ-1 oUau^dl JH oUjyJl J_p- ^y j\ <. 4«.ljjJl £-*^- ^jvJci 

(t ^s>- dj& of ^ Jj i Le*-* l jW^ ( n ) ^V^ 1 (^**" J J^i 4 W**J 4 ^b-^ 1 
^Jjl^jjjaiol^ljjlv-^ t (30^Jif = n^^) J^L^MI 

. Lx.>Jp wjjjj f'jj* 

Unbiased Distribution ^SUa^-*if' V^ 1 f*** 

i 

O.Ull *jJjJ yLJ-l Jsu-jdl Oj-£j L^oA-XP tS>*^> jf oUUa^Nl J-« 

Unimodal Distribution ^V^Jl ^aU-l gj.^1 

jf SJU- J t ^1» i Jb-lj jf£+ *j-J> ,_jJ^ i v-Ml ^U-l gjj 1 ' Cr* s jL* 
. J.O-* JSLio ^ tJi ^JJ 50>-lj i*J jl Jb-lj 6\y* J* ^ v-Mi ^U-i **>** , 

Variable J? ^ 

ol.SyL° ^ iyJJ jJcS.1 ^Ujj J^JJ £^ S/.LU jf t wU t J-^> t|f 

«iksA« j^-ijj . UOjJl^ p-i JLpIjS u5 Jp *Uj c i>y aJI>- L$f jf 1 ■ i ^ , 
jL^I t ^^JLI Jli. .iSjjd ^1 *-t>*J ^ <>* Kj k£ r^ 1 ° f Jl « j^ » 

Variance 0~^ [ /■*»-**« 

ZScore ^' ***** 

Jo^ i^jai Jp f>. ^JJI Jj^l ^j h£j^I ^l^ 1 o^ SJ ^ 
^1 o^UJJ iyil v^ 1 ^ ^y^ 1 Cj^ [ "^ ^ l ' xit; " , ^^^ ;l ^ 1 ' 
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ft J$l» 



JjVI JuaiJI 



127 

%14 = .a .1 

903 



65.32 = S ; 198 = ^Jdl j 154. 1 1 = gLJ-l Ja-yxi,l .b 
14 = J\yS.\j 14 = ^jJlJI Ja^-jdl i 13 = yLJ-l Ja^dl .a .2 

3.325 = S = .b 



13 

.902 = 16 = Z. .c 

3.325 



I ' I ' I 



18 16 



\-H — I— + 



14 



12 



10 



f-H — H-4 



4- 5 
4 

+ 3 
2 

4- I 



:&JLiJl JuaiJI 

V950Q hlQO _ \\S^ 
\ % " S 

ll=2-H+5=df 
olk^il Oii ui^teM .iib* of Jl j*JU L^-U^-lj .2.201 -y jruSf jf - 2.201 
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Cjl* 



JIJj-U- 



\VA 



. (*UjJI oLjjl qUJ-I Ja-^jdlj JU-^ll oLjjI 



il£i!tl 6 JLA J*- -_jP C^J 1 <J Wl oL-i-l oUwilj 



JsUjI i ,56 =r .1 

8 = n 

29=y2 

121 =y 2 3 

620 = X 2 

48,600 = X 2 2 

2,300 = yX 2 

X,0955 + 776 = y .a .2 
.3,387 = (75),0955 + 3,776 = y .b 



.a .1 



112 



350 



462 



JU.L-JI .t 


iljli. .1 


ib—i 


26 


33 


53 


c 


b 


a 


71 


97 


182 


f 


e 


d 



97 



130 



jj. Ua , "- .< 



'jj.ljt' ! '.. i. jv* 



235 



JLd-l 









** 








f 


e 


d 


c 


b 


a 




73.48 
71 


98.48 
97 


178.03 
182 


23.52 
26 


31.52 
33 


56.97 
53 


fe 
fo 
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\v* yJ — ^U>JU. 



( 71 97 , 182 , 26 ^ 33 , 53~\ 2 

1 = 462- I + + + + + — )= X 

v 73,48 98,48 187,03 52,23 31,52 56 ' 

2 = df 

. 5*^3,1 /»lji>siwilj ^^jjJixll *La *Ls«apl i--hjj -kL->jl Jb>-^jV : **«*£Jl 

461+,% 
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Abbreviation's List 

Abbreviations of letters lijjaJ I oljuxLx4 

b. Slope jlJL>*jVl «uJ> 

C. Number of Columns (for df equation) (hj^~\ "^rj* &\** <j) S-WpVI iJLP 

C. Pearson's Contingency Coefficient o y*j?. Jlc^-I J-*^ 

df, Degrees of Freedom *->.j^~\ ^rj* 
Di, Differences between ranks, in calculating cAJLai Vl >— Zj (ju oU">l^-Vl 

Rs with Interval Scale data (^JbJ-l ^LJiJI C->IjIo Rs *j> k+J i_>L~>- julp 

E. The amount of error we will allow for aj ^-j^^ll iLiU i^J 

f , Frequency of occurrence of values or ^2i\ j^> j\J*Z cAy jJLp 

observations 

fe., Expected frequency (o^kJl) i»Jjdl oljl^ScJl 

fo., Observed frequency (aJLkaJI) SJIaUII cjIjI^ScJI 

MD., Measures of Distribution c^iiil ^j^aa 

n.l. Total number of Cases or observations j\ ii>tJl o^UJJ JSJI iJbJl .1 

2. Sample Size iijJI .*>*>- .2 

N, Total number of elements of the i^ljjJl *^z£- obJi ,j£Jl jJjJI 

Population 

ND,-Normal distribution ...lil | *, j,x]l 
P., Probability's (oW-Vl) il^jJl _>l~^ <, Jl^Vl i*J 

Value of test of significance 

r, (1) Person's Product-moment Oj^jj -kUjI J-«U^ (1) 



[0^>il Ala*f jV] # 
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^i^J,l 4_»jIS \^Y 



Correlation Coefficient jj-^J L Ja£-\ .WLyVl Ubw 

(2) number of rows for the df equation (Aj^J-I *>- -p itaU* J) o»i*aJl iJie 

(3) The relationship between the variables ol^Jcdl t>j ii'&*i\ 
rs, Spearman Correlation Coefficient jU^. IjUjI JjU* 
R. , Runs (LpP uilu£ »Jjj ip^u jl i*j~v»o) ~J>1\ jj$> jl^SJ 
S. , Standard deviation i£ jW*^ «-»Ij»*jNI 
T, Tue at t distribution pi'jy ^*J 
V. Coefficient of Variation J ^\ J^ 
X, Value of each Case or Observation e JiaUwi j\ i£>±> 4JU- J^ i*J 
X i^JJ (yLJ-l Ja~«Jl) ^Li-I Ja-jJ.1 

XChi-Square (15) ^15" vy> 

Z Score, Standard Score ijjL^Ji.1 i>-jjJl 

Abbreviation of Symbols j„9*J^' j^^- 

3 [ Sum of (<*-c*^ lysayt Jj~»j ^yUa^-J ^«j) Jl i»JS 

a , Variance ^jUcJI <uJ> 

2 o , Variance Square ji^\ "^s* A*y 

o g. The guessed Value of the ^jLnil i_sl^>JtAi SjJill i»JiJl 
Standard Deviation 

o R, Standard deviation of R. R J lSjL*1I v_slj>JMl 

o X, Standard error of the mean ,jL>J-l Ja^^iJU ^ jL*J,l Jai-I 

Up The mean of the Population i^ljjjl a-*^>J. ^LJ-1 Ja*»jdl 

|i u p R Mean of R. R J ^LJ-I JL-ydl 
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YY* ,_^> t ^vs^Jl fiUa?-Nl 

Yi^^^l^Ull 

: Uajf _^auf \ i « ^0 Runs jLi>-l 

> i o ^jP J Runs jl~>-l «, jijiJij Jdjj 
: Lsil jJajf \ • ♦ ^ « jj^lj (t) ti jM 3 "' 
(t) jf jL-t>-N Si^ill ^LjJI <Lstfy 

s^i-s^aJl oLjJJ L fpjy>i\ jLjSs-I 

N o \ ^ J|JUl5^J(tau)jj" 
.\tr t H' c \ NA ^^ Oj~-/J (C) ^j-, 

u y ^ t/ w , yi ^uji (pw) j G> . 

^ A ^y Jl i— jL«*- 
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Jl i£Jl Ui 

^ A j* (l5kL^ u-^Jl) OU^wJ (rs) J-Im 

jUjwJtrs) t (jUlS3tau)j; t-tLljVl Ijlaif 4 ^UaJl _ ^jJl J»Lf/tfl 

i i ^y (_}L-»J-1 Ja*«jdl i_s|j»«j| 

JlJi;lSO(tau) y tJsUjNl :^l iUj-*,^ 
\Y> ^jIji^NI JjU 

rt ^ ji>yi 

t^lS *^ :^kif t ijJjdl oljl_^cJl 
WY ^ i V 1 ^ (w~>.Lx!l 

(J|JlilS3(tau)jj)l»Ljj^l ijJait tJlJLJlS^Oau)^ 
(t) Jjlf^l :>Jt 4 (t) j 

tiJidl oLjUII «jjl(t) J jL^-l \Jeu\ <,i_JUaJJ(t) J 

uiyt*Ji olvJij isUa>-Ni tjUii 

aJIjJjJI oLjjJIj iuLfl^-Vl ioUil ijJaJl ti^jJl *■>*>■ 
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\ • « ^ SjJu^» n UjSo Ux* (t) ji jL^>-l 

U 4 U r ^ (JaiU -ULyVl) Oj-jJ (r) j 

oU^wJ (rs) Ju«L«-« tJs-lJj^l : jiajl ijL^. 

m"y u* ^tf CP* 

>Vi ^ jJci\ jL^I (^jji 

(Oj-jJ (C) ^ JpL?J^I ^f i j y*jj (C) ^g- 

JLil^iJl oLJlj v^^V 1 ^.Ull : J^ i^M 

o'lj-ijJl oUlj AJUa^V 1 "^^ '-J^ i<sHc^-^l ^M 
jJiXJLJ jjUcJl J*U* jJiif 4 (V) i_S 

AY ,_y d»>iJlj 
Wo ^y> J\ UbjjJ 

\> i ^ J ^j^Jl 
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J^Jl 



\A1 



A1 ^ ^LJ-I Ja^jdl jl~>-l tjy 

^ ^ O** \ff*£&\ ^li**U ,y>jjA\ jL^-l 

I \ ^p tpd*Jl Ja-ydl 

i l ^ tsjJLi 

; LaJ Jaif ^ f Y ^ ^S *jy> 
(Phi) J gj*) -UjjVl 

( Jl jLuM) a^I jfeUU Jif t^N jJI olf*. 

; LaJ ^laif Y"l ^ ^^-LiJLJ ^yjjJ^I ^SjX^Ii 
. W41 _paJI ,y jg^LiJI t_^wiUxll (i^jlv^ 



c^ 



Jl (j^oLLsj oljL^-l 



: Uiui jiajf YV ,j» ^UiU (^jJ-I ,jjul\ 

\Y'Y ,y Jl ^-sjliyjUsi-l 

^ t ,_^» »^xll oYsL*j> 
JULf/yi :>f t J^-l -UUjVl J*U- 
<\Y t IS ^ (V) jjUcJI J^l*. 
£ ^ { j*> Jl i_ajj*j tjJoujJ jjliJi lilu 
(jj-u^J C) -ULJjNl : Jill ijiljJI JA** 

(Oj^rJ (C) ,£*) JsUjNl ; JiJI til) j~"jJ (3*^1 J^^ 11 

jL»/u*J (rs) J-»U-« 
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\AV 



.-il tS3l 



: LtJjx\ nr ^ viyt^Ji oL*J[> yu^-vi £jUU 

"\^ ^y* SJLkJl iuJl 

Vi ^ yiytjJI j^ oLjJIj ^lUa>- , yi ioUll 

Vo ^ i»JU<aJl i^p 
Vi ^y (i^jjJl) LjLaaJI iu*Jl 

VO ^y> ij^lvaj-l Al^Jl 

(Z) 4jjL«il 4^-j.xil t^^isaJl ^j^l : Jajf 1 4jjLo«ii ,j--jLill 
Jlyll t^jJuJl Ja— jdl t^L^i-l iaw^ll : Jijf ti jSTJ.1 ipjJl (^-.-jU^ 

YA ,_y <u*Jl 

^L-J-l JxwojiLl : jJaJl t(jLw«J-l J*o<jJI 
Runs jL^>-l : jiajl <-j^jJ\)j -^jj 
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<\A/Y\£<\ : ^la-eV 1 j^J 
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(T 



— 




JLa-a i| I d"tl Sjth l-j a ul .^-%V( {? ft l \t,L ^14; ^ ill 

jr^- J oUL^ku J-* ^L-oaVI JaUjJI-3 pL^VI ?i*J 
V ,*t*a.jjJI Jlllbj <^-=»VI uU^'j .CjL^-^IMIj CiUoiAl 



^ 



^ 



Mn« » Yt-lOV- \ ; JU^ 



■Hi 



